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Note: This catalog provides announcements for the 2012-13 academic year. It is
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regulations, charges, and curricula li sted herein at any time.
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Summer Sessions
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General Statement of Policy
The College of William and Mary does not discriminate on the basis of race, color,
religion, national origin, sex, sexual orientation, disability or age in its programs and
activities.
Inquiries regard ing the non-discrimination policies should be addressed to:
Ms. Tammy Currie
Director of Equal Opportunity
Hornsby House
P.O. Box 8795
Williamsburg, VA 23187-8795
(757) 221 -2615

The College of William and Mary Diversity Statement
The Co llege of William and Mary in Virginia is a community of teachers, students,
and staff who share our national ideals of hum an equality, democracy, pluralism , and
advancement based on merit. We give life to these principles - and prepare women and
men to be citizens of the wider world - when we value diverse backgrounds, talents,
and points of view.
As a community, William and Mary believes that cultural pluralism and intellectual
freedom introduce us to new experiences, stimu late original ideas, enrich critical
thinking, and give our work a broader reach. We cannot accomplish our mission of
teaching, learning, discovery, and service without such diversity. William an d Mary
belongs to al l Virginians, to the nation, and to the world. Yet our College, like our
country, fa il ed for many years to open the door of opportunity to all people. In recent
decades, William and Mary has made itse lf a more diverse community, and thus a
better one. Structures and habits that create injustices, however, have yet to be fully
banished from American society. We are committed to establi shing justice.
The College of William and Mary strives to be a place where people of all backgrounds
feel at home, wh ere diversity is actively embraced, and where each individual takes
responsibility for upholding the dignity of all members of the commu nity.
-Approved by the William and Mary Board of Visitors on November l 7, 2006
Cover Photo: Sunset on a clear day on Georges Bank. Taken by Jessica Bergeron.
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The College of William and Mary in Virginia, founded in 1693, is one of the most
distinguished lib eral arts universities in the nation . As the nation's second oldest
institution of higher education - the oldest is Harvard - the College has built an
eminent reputation for excel lence in education . The Col lege' s nationally acclaimed
undergraduate program is integrated with hi gh ly rated graduate and professional
programs in five faculties - Arts and Sciences, Business, Education, Law, and Marine
Science. Master's and doctoral programs in the hum aniti es, sc iences, soc ial sc iences,
business, educatio n, and law provide a wide variety of intell ectual opportu niti es
for stude nts at both graduate and undergraduate levels.
The College of William and Mary is accred ited by the Southern Association of College s and Schoo ls.
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As one of the larg est marine science centers in the United States, the Virginia
In st itute of Marine Science (VIMS) has a long history of exce ll ence in coastal and
estuari ne scie nce. Founded in 1940, the ln st itute's stre ngth li es in its diverse faculty
and interdisciplinary approac hes to comp lex sc ientific questions combined with an
ab ility to provide practical adv ice on issues that have important implications for
society. Facu lty memb ers lead global efforts to understand the coasta l env ironm ent
and to provide independent scientific inform at ion that informs policy so lution s
national ly and internationally. VIMS also takes a leading ro le in identifying and
add ressing the problems of Chesapeake Bay.

l>e,t~~
Department of Biological Sciences: Th e facu lty of the Department of Biological
Sc iences include s a diverse group of estuarin e and coastal marine eco log ists and
biological ocea nographers who work in a wide range of research areas, such as
biogeochemical cycling; physiological, population, and community eco logy ; and
whole ecosystem modeling using state-of-the-art approaches. Scientists in the
department study benthic, planktonic and nektonic organisms and th e temporal
and spatial patterns and processes that control their distribution, diversity and
eco logical functioning in estuarine, coastal and open ocean regimes.
Department of Environmental and Aquatic Animal Health: Research within the
Department of Environmental and Aquatic Animal Health emphasizes understanding
the fates of contaminants and pathogens in estuarine and marine environments and
their effects on important spec ies as well as humans. A diverse facu lty consisting
of environ mental chemists, toxicologists, ecotox icol og ists, biochemists, immu nologists, mi crob iologi sts, molecular geneticists, and pathobiologists collaborate
to ach ieve these goals. A key mission of the department is to id entify and detect
toxicological, pathobiological and biochemical agents in the Chesapeake Bay and
its watershed that affect the health of important aquatic organisms and surround ing human populations. Research questions are pursued at al l levels of biological
organization from the molecular and ce llul ar to the organismal and population
levels. Activities reflect a strong commitment to provide technica l support to en vironmental managers and stakeholders who regulate and protect the waters and
natural resources of the Commonwealth regional and federal management agencies,
and marine-related indu stries .
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Department of Fisheries Science: Research within the Department of Fi sherie s
Science is focused on understanding the population dynamics and biology of fish ,
crab, and mollusc spec ies of commercial, recreationa l and eco logical importance.
Also included within the research framework of the department is the Aquaculture
Genetics and Breed ing Technology Center. Co ll aborative research and teaching efforts are common among department facu lty. In add ition to further in g knowledge
through peer-rev iewed publ ications, members of the department advise local, regiona l and nation al resource manag ement age nci es and involve st udents directly in
fi sheri es manag ement. The departm ent also maintain s an intern at iona lly recognized
co ll ection of alco hol-prese rv ed and ske leta l spec im ens of fi shes that are avai lab le
for stud ent resea rch.
Department of Physical Sciences: The obj ectives of the Depa rtm ent of Physi cal Sciences are to generate, commun icate and app ly knowledge concerning the
physical, chemical and geo logical processes that operate in the coastal ocean and
estuaries. The physica l oceanography group studies and models the properties and
moveme nt of wate r and dissolved and suspended material in estuarin e, coastal and
continental she lf environments. Geolog ica l oceanography includ es the study of the
processes of sedime nt eros ion , transport and accumu lation as well as the resulting
st ratigraphy. Marin e chemi st ry empha sizes the st udy of marin e biogeochemical
processes , and enviro nm enta l fate and transport of nat ural and ant hropog enic
sub sta nces . In terd isc iplin ary st ud ies are st rongly emph as ized in the Department
of Physical Sciences.

4

,PrP-fr~ § ~ - ; , ,
Marine Advisory Service/Virginia Sea Grant Program (VASG): In partnership
with VIMS, Virginia Sea Grant provides expert science-based informat ion and assistance to marine industry sectors to maximize effic iency, economy and safety in
the judicious utilization of marine resources . In addition, VASG supports programs
to educate the public, K-12 students and private industry as to the importance of
sustaining the marine environment and its resourc es.
Chesapeake Bay National Estuarine Research Reserve in Virginia (CBNERR):
In partnership with VIMS, the Estuarine Reserves Division of the National Oceani c
and Atmospheric Administrat ion (NOAA) is responsible for the operation and manageme nt of CBNERR. Th e reserve's mission is to preserve a network of protected
areas that represent the diversity of coastal ecosystems found within the York River
estuary and manage th ese areas to support informed decision -making regarding
coastal resources through research , K-1 2 educatio n, public outreach, professional
training, stewa rdship and advisory service. CBNERR has developed focus areas that
direct reserve program s and address national, regional and local issues. Primary
focus areas include: functions and linkages of land -margin ecosyste ms; ecosystem
vulnerability to climate and human induced stressors ; water quality and aquatic
stressors; and integrated ocean and coastal observing systems .
Center for Coastal Resources Management (CCRM): Th e VIMS Center for Coastal
Resources Management provides support to the state and nation to enabl e informed
management of coastal resourc es in Virginia and the mid -Atlantic region . To accomplish its mission the CCRM is organized into three programs with broadly integrated
activities . The Wetlands Advisory Program provides scientific and technical advice
on management of tidal and nontidal wetland resources, tidal shorelines, and
subaq ueous lands. The Comprehensive Coastal Inventory Program collects data,
conducts inventories, and develops analytical tools in support of coastal resourc e
management. The Coastal Watersheds Program conducts basic and app lied research
on the ecological services provided by coastal resources.
Aquaculture Genetics and Breeding Technology Center (ABC): Th e VIMS ABC
operates an experimental genetics and she llfish breeding program for the growing
oyster culture industry. The program's primary objective is to develop genetically
improved animals to be used as brood stock for hatcheri es in Virginia and, one day,
throughout the mid-Atlantic. ABC's re sea rch involves hatchery technology, quan titative genetics, and applied breeding techniques. Th e Center provides training
to graduate students and offers an Oyster Aquaculture Training program to train
interns for industry positions . The Gloucester Point Hatchery provides a home for
spawning seed for experiments and the breeding program . ABC' s fi eld operations
includ e experimental farms at Gloucester Point, and four oth er locations through out the Virginia portion of the Bay. ABC st aff collaborate with indu stry exte nsively.
The Kauffman Aquaculture Center, which is a part of the ABC, is a state-of-the-art
quarantine facility for brood stock iso lation and conditioning .
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The School of Marin e Science (SMS) is an integral part of t he Virginia In stitute of
Marine Science. It is also one of five graduate and professional schools of the Col lege of Willi am and Mary. The ca mpu s is in Gloucester Point, approximate ly 20
mil es from t he main camp us lo cated in William sburg , Virgini a. VIMS awarded its
first ma ste r' s degre e in 1943 and in augurated a Doctoral program in 1964. More
t han 900 marin e sc ienti sts have earned grad uate degrees over the ln stitute's hi story. At prese nt SMS has 110 gradu ate st ud ents, with about half working towards
a Maste r of Science (M.S.) degree and half towards a Doctorate (Ph.D.). Our alumni
have go ne on to di stingui shed ca ree rs in academ ia and resea rch -focused institu tions, regu lato ry age ncies at th e loca l, state and federal leve ls and in the corporate
and private sectors.
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Graduate Program: Th e primary m iss ion of the Schoo l of Marine Science is to provide graduate st ud ents w ith education and training that will allow them to achieve
the ir fu ll in te ll ectual potent ial and successfu lly pursue ca ree rs in marine science.

To acco mpli sh thi s, t he SMS Facu lty
• provides in struction in t he fund amenta ls of mari ne sc ience so that students
ga in a general und erstandin g of ocea nic, coastal and estuari ne systems,
" offers advanced courses ta il ored to eac h stud ent' s area of re se arch specialization, and
• encourages st ud ents to deve lop a specia lizat ion that is inform ed by basic and
app li ed princ iples of marin e science and faci litates the development of ind epend ent, as we ll as co ll aborat ive and interd isciplin ary researc h perspective s.
Placed within the Virgini a Institu te of Marin e Science's tripartite mi ss ion of research ,
edu cat ion and adv isory se rvice, t he SMS offers ex po sure to a variety of career options
whil e prov idin g st ud ents wit h t he edu cation and research ski ll s necessa ry to meet
prese nt and future soc ietal nee ds. In add it ion, SMS graduate st ud ents perform or
ass ist w ith resea rch and teac hin g activiti es that directly benefit the Commonwealth
of Virginia and the nation .
Undergraduate Program: Building on the successes of our g rad uate educat ion
program, t he School of Marin e Science entered a partnership with Arts and Sci ences to offer und ergraduates t he opportun ity to minor in marine science. The
undergraduate min or in mari ne sc ience provides interested stude nts a coherent
ex peri ence in thi s interdisc iplin ary subj ect. More inform at ion on the minor is avail ab le at: http://www.wm.edu/as/marin esc ience/
Public Education and Outreach: Th e Virg ini a In stitute of Marine Sc ience offers
marin e sc ience education for a wide var iety of audi ences and age levels. VIMS and
its federal partn ers work close ly with sc hools, businesses, government agencies, and
individu als to provide information and gu idance on a wide range of marine -related
programs and activities. Th e Sc hool of Mari ne Science encou rages its faculty and
stud ent s to engage in outreac h activities that se rve to stre ngthen marin e science
education at all levels.

In addition to the in formation contained in this cata log , more inform ation on the
edu catio n activities and acade mi c prog rams of VIMS/SMS ca n be found at: http://
www .vims.edu /e ducatio n/
6
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The Office of Academic Studies is located in Watermen's Hall on the VIMS Glouce ste r
Point Campus (Rooms 251-2 53). Pl ease contact us if you need additional inform ation:

Dr. Linda Schaffner, Associate Dean of Academic Studies - office telephone: (804)
684-7105; e-mail: AD -AS@vims.edu
Ms. Jennifer C. Hay, VIMS Registrar and Assistant to Associate Dean of Academic
Studies - office telephone: (804) 684-7106; e-mail : registrar@vims.edu
Ms. Fonda Powell, Administrative Assistant - office telephone: (804) 684-7 10 5;
e-mail: AD-AS@v ims.edu
For specific questions rel at ing to Admission, please use this e-mai l: adm iss ions@
vims.edu
This SMS Graduate Catalog lists the ke y guidelines, milestones, requirements and
regulations for the program. The current catalog can be viewed on the web at:
http://www.vi ms .ed u/ education/graduate/ cou rsecatalog/
The W&M Graduate Studies Student Handbook can be viewed at:
http ://www.vims.edu/education/graduate/stud ent_handbook/
General information on the VIMS/SMS Graduate Program can be found at:
http://www.vims.edu/gateways/pro spect ivestud ents/
http ://www.vims.edu/gateways/currentstude nts/
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August 3 - 28

Registration of New Graduate Students (Friday - Tuesday)

August 27

Tuition and Fees due for Fall 2012 (Monday)

August 27-28

Fin al Fall reg istratio n period (Monday, Tue sday)

August 27-28

New Stude nt Orientation (Monday, Tuesday)

August 29

Cla sses begin: 8 am (Wednesday)

August 29

Add/drop begins (Wednesday)

Augu st 29

Registration for non -degree seeking students (Wednesday

August 30

Withdrawal period begins (Thursday)

September 3

Labor Day: classes meet (Monday)

September 7

Last day to add/dro p (Friday)

October 1

Onlin e filing deadline for graduation in January, May or August
2013 (Monday)

October 13-16

Fall Break (Saturday-Tu esday)

Oct 29 - Dec 7

Advance registration for Spring 201 3

Nov 2 1-25

Thanksgiving Holiday (Wednesday-Sunday)

Dec 8 - Jan 15

Sp ring schedu le adjust ment for continuing students

Decembe r 7

Classes end : 5 pm (Frid ay)

December 7

Last day to subm it grades for Spring 2012 incomplete coursework (1)

December 8-9

Reading Period I (Saturday-Sunday)

Dece mber 10- 14 Exam in ations (Monday-Friday)
Dece mber 14

Last day to subm it theses and dissertations for January 2013
g raduat ion (Friday)

Decemb er 1 5-16 Reading Period II (Satu rday -Su nd ay)
Dece mber 17-19 Examinations (Monday-Wednesday)
Janu ary 2

Fall 20 1 2 semester grades due by 9 am (Wednesday)

January I 1

Janu ary Graduation Date (Friday; no ceremony)

NOTE: Additional dates and deadlines of importance can also be found on the
Academic Ca lendars & Exam Schedules pages of the University Registrar's web site
www.wm.edu/ registrar. Ca lendar dates may be subject to change.
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Dec 8 - Jan 15

Spring schedule adjustm ent for continuing students

January 11

January Graduation Date (Frid ay; no ceremony)

January 16

Classes begin : 8 am (Wednesday)

January 16

Add /drop begins (Wednesday)

January 21

MLK Holid ay; no cla sses

January 28

Last day to add/drop (Monday)

January 29

Withdrawal period begin s (Tuesday)

February l 5

Onlin e filing begins for graduation in January, May or Augu st
2014 (Friday)

March 2-10

Spring Break (Saturday-Sunday)

Mar l l - Apr l 2

Advance registration for Summer 2013

Mar 18 - May 3

Advance reg istrat ion for Fall 20 l 3

April 23

Last day to submit theses and dissertation s for May 2013
gradu at ion (Tuesday)

April 26

Classes end : 5 pm (F rid ay)

April 26

Last day to submit grades for Fal l 20 12 incompl et e co ursework (I)

April 27-28

Reading Period I (Saturday-Sunday)

April 29 - May 3

Exa mination s (Monday-Friday)

May 4-5

Reading Period II (Saturday-Sund ay)

May 4 - Aug 27

Fall sc hedule adju stment for continu in g stud ents

May 6-8

Examin ation s (Monday-Wednesday)

May l O

Spring 2013 grad es due for graduates by 9 am (Friday)

May 12

May Commencement (Sunday)

May 15

Remaining Spring 2013 semester grades due by 9 am
(Wednesday)

>'~~5'~2013
Session I: May 28 - June 28
Session II: July l - August 2
Session Ill: May 28 - August 2

May 28 -31

Add / Drop Period for Summer Sess ion I and Ill

June 3

Withdrawal period beg ins for Summer Session I and Ill (Mond ay)

July 1-5

Add/Drop Period for Summer Session II

July 4

Independence Day - offices clos ed; classes in sess ion (Thursday)

July 8

Withdrawal period begins for Summer Sess ion II (Mond ay)

Augu st 5

Last day to subm it theses and di ssertatio ns for August 20 13
graduation (Monday)

August 23

August Graduation Date (Frid ay; no ce remo ny)
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Denni s H. Liberson '78 .......................... ... .... .............................. ....... ......... Secretary
Kendrick F. Ashton, Jr. '98
Ann Green Baise
Charl es A. Banks Ill , HON '05
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Edward L. Flippen , M.B.A. '67, JD . '74
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Michael R. Hall eran .... .. ..................... ............... ......................... ...................... Provost
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Standish K. Allen, Jr., Professo r of Marin e Science. B.A., Frank lin and Marshall Col lege; M.S., University of Maine ; Ph .D., University of Washington. Fisheries Science.
ska@vims.edu
Iris C. Anderson, Professor of Marin e Science. B.S., Colby College ; S.M., Massachusetts Institute of Technology ; Ph .D. , Medical Col lege of Virginia, Virginia
Commonwealth University. Biological Sciences.iris@vim s.edu
Aaron J. Beck, Assistant Professor of Marin e Science. B.S. Coastal Carolina University ; Ph.D ., Stony Brook University. Physical Sciences.abeck@vim s.edu
Donna M. Bilkovic, Resea rch Assistant Professor of Marine Science. B.S. & M.S. ,
University of Michigan; Ph.D., Co ll ege of Wil li am & Mary. Biological Sc iences. don nab@vims.edu
Richard W. Brill, Affiliate Faculty and Director of CMER. B.A. Lafayette College; M.S.
Northeastern University; Ph .D., University of Hawaii. Fisheries Science.rbrill@vims.edu
Deborah A. Bronk, Profes sor of Marine Science. B.S ., University of Mi ami ; Ph.D .,
University of Maryland. Physical Sciences.bronk@vim s.e du
John M. Brubaker, Associate Profes so r of Marine Science. A.B., Miami University;
Ph.D., Oregon State Universi ty . Physical Sciences.brubaker@vims.edu
MarkJ. Brush, As soc iate Professor of Marine Science . B.S., Corne ll University; Ph .D.,
University of Rhode Island. Biological Sciences. brush @vims.edu
Elizabeth A. Canuel, Profe sso r of Marin e Science. B.S., Stonehill Co ll ege; Ph .D.,
University of North Carolina. Physical Sc iences. eca nu el@vims.edu
Ryan B. Carnegie, Research Associate Professo r of Marine Science. B.A., Rutgers
University; M.A., Colleg e of William and Mary; Ph .D., Univers ity of Main e. Environmental and Aquatic Animal Hea lth.carnegi e@vims.edu
Robert J. Diaz, Professor of Marine Science. B.A., LaSa ll e College; M.S., Ph.D., Uni vers ity of Virginia; D.H.C., University of Gothenberg, Sweden. Biological Sciences.
diaz@vims.edu
J. Emmett Duffy, Loretta & Lewis Glu cks man Professor of Marin e Sc ience. B.S.,
Spring Hill Co ll ege; M.S ., Univers ity of Maine; Ph.D. , University of North Caro lina
at Chapel Hill. Biological Sciences.jeduffy@vims .edu
Mary C. Fabrizio, Moses D. Nunnally Distinguished Associate Professor of Marine
Science. B.S., Fordham University; Ph .D. , University of Rhode Island. Fisheries Sc ience. mfabrizio@vim s.ed u
Carl T. Friedrichs, Professor of Marine Science. B.A., Amherst Col lege ; Ph.D ., Mas sac husetts In stitute of Technology/Woods Hole Oceanographic In st itution . Phy sical
Sciences . cfried @vim s.ed u
Marjorie A. M. Friedrichs, Research Associate Profes so r of Marine Sc ience. B.A.,
Middlebury Col lege; M.S., M.I.T./Woods Hol e Oceanographic In st ituti on Joint Program; Ph .D., Old Dominion University. Biological Sciences. marjy@vims. edu
Donglai Gong, Assistant Professor of Marine Sc ience, B.A. / B.S., Rutgers Univers ity ;
M.S., Mas sac hus ett s Institute of Technology; Ph .D ., Rutgers University. Physical
Sciences.
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John E. Graves, Chancellor Professor of Marine Science . B.A., Revelle College,
University of California, San Diego ; Ph.D., Scripps Institution of Oceanography,
University of California, Sa n Di ego. Fisheries Science . graves@vims.edu
Robert C. Hale, Professor of Marin e Sc ience . B.S., B.A., Wayne State University;
Ph .D., Co ll ege of William and Mary. Environmental and Aquatic Animal Health.
hale@v im s.edu
Courtney K. Harris, Associate Professo r of Marine Science. B.S., University of
Virg ini a; M.S. , University of Ca li fornia, Berkeley; M.S., Ph.D., University of Virginia.
Physical Sc iences. ckharris @vims.edu
Troy W. Hartley, Research Associate Professor of Marine Science and Director,
Virginia Sea Grant. B.S. , University of Vermont; M.A., George Mason University;
Ph.D., University of Michigan.thartley@vims.edu
Carl H. Hershner, Profes so r of Marine Science. B.S., Bucknell University; Ph .D.,
University of Virginia . Biological Scie nces . carl @vim s.edu
Eric J. Hilton , Associate Professor of Marin e Sc ience. B.S., M.S., Ph .D., University
of Massachusetts, Amherst. Fisheries Sc ience. ehilton @vims.edu
Carl H. Hobbs, Ill , Associate Professo r of Marine Science . B.S., Union College; M.S.,
University of Massac hu setts; Ph .D., University of Mississippi. Physical Sciences.
hobbs@vim s.edu
John M. Hoenig , Profes so r of Marin e Science. B.S., Cornell University; M.S., Ph.D.,
University of Rhode Island. Fisheri es Science.hoenig @vims.edu
Sarah Huber, Research Assi sta nt Professor of Marin e Science, 8.5., Duke University,
Ph.D., Universi ty of Massachusetts. Fisheries Science . sk huber@vim s.edu
Stephen L. Kaattari, CSX Profes sor of Marine Science . 8.5., Ph.D., University of
California, Davi s. Environmental and Aquatic Anima l Health. kaattari@vims.edu
Howard I. Kator, Associate Professor of Marine Science. B.S., Harpur College; Ph.D.,
Florid a State University. Environmental and Aquatic Animal Health . kator@v im s.edu
Steven A. Kuehl, Profes so r of Mar in e Sc ience. B.A., Lafayette Co ll ege; M.S., Ph.D.,
North Carolina State University . Physical Sciences. kuehl @vims.edu
Robertj. Latour, Assoc iate Professor of Marine Science . B.A., Weste rn New England
Co ll ege; M.BMA, Ph .D., North Carolina State Univers ity. Fisheries Science. latour@
vims .edu
Romuald N. Lipcius, Professor of Marine Science. B.S. , Univers ity of Rhode Island ;
Ph .D., Florida State University. Fi sheri es Science.rom @vims.edu
Mark W. Luckenbach, Profes sor of Marine Science. B.S., University of North Caro lin a;
Ph .D., University of South Caro lin a. Biological Science. luck@vims.edu
Jerome P.·Y. Maa, Profess or of Marin e Scie nce. B.S. and M.S., National Cheng-Kung
University ; Ph.D., University of Florida. Physical Sciences . maa@vims .edu
Roger L. Mann, Professor of Marine Science and Director for Research and Advi sory Serv ices . B.S., University of East Ang lia ; Ph.D ., University of Wales. Fisheries
Scie nce. rmann @vims. edu
Jan R. McDowell, Resea rch Assistant Professo r of Marine Science, B.A., University
of Iowa; Ph .D. , Co ll ege of William & Mary. Fisheries Science, mcdowell@vims.edu
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John D. Milliman, Ch ance ll o r Professo r of Marin e Sc ience. B.S . University of Roch est er ; M.S., Univers ity o f Was hing t on (Seattl e) ; Ph.D ., Unive rsity of Mi ami . Physica l
Sci ences. millim an@vim s.edu
Kenneth A. Moore , Profess or of Marin e Sc ience. B.S., Penn syl va ni a St at e Uni ve rsity ; M.S., University of Virgini a; Ph .D., Unive rsity of Maryl and . Biological Sc iences.
moo re @vim s.edu
Michael C. Newman, A Marshall Acuff Jr., Professo r of Marin e Sc ience. B.A., M .S ,
Uni ve rsity of Conn ecti cut; Ph .D ., Rutg ers University. Environm ental and Aqu atic
Anim al Health . newman @vim s.edu
Robert J. Orth , Profe sso r of Marin e Science. B.A., Rutge rs University ; M.A., University of Virginia ; Ph .D., Univer sity of Maryl and . Biol ogi ca l Sci ences. jjorth@v im s.e du
Susan Park, Research A ss i st ant Professo r of Marin e Sc ience . B.A., Univer sity of
Penn sylvania ; M.A., University of Penn sylv ani a; Ph.D ., Univer sity o f Delaw are. Fi sherie s Sci ence. spark@vim s.edu
Mark R. Patterson, Professo r of Marine Sci ence. A.B ., Harva rd Coll eg e; A.M ., Ph .D.,
Harvard University . Biological Sci ences. mrp@vims .e du
James E. Perry, Ill, Profess or of Marin e Science. B.S., Murray St at e University ; Ph .D.,
Coll eg e of William and Mary . Biolog ica l Sci ences. jperry@vim s.edu
William G. Reay , Re sea rch Asso ci at e Professo r of Marin e Sci ence . B. S., Georg e
Mas on University; M.A., Coll eg e of Willi am and Mary; Ph .D. , Virgini a Po lytechnic
Institute and Stat e University . Phy sica l Sci en ces . wreay@v ims.e du
Kimberly S. Reece, Profess or of Marin e Science . B.S. , University o f Roc hes t er ; Ph .D.,
Corn ell Univer sity. Environm ental and Aqu ati c Anim al Hea lth . kreece@vim s.edu
Linda C. Schaffner, Profess o r of Marin e Sc ience and Asso ci ate Dea n of Ac ad em ic
Studi es. B.A., Drew University; M .A. , Ph .D., Colleg e of Willi am and Mary . Biological
Sci enc es . lind a@vim s.e du
Rochelle D. Seitz, Re search Associ at e Profess or of Marine Sci ence. B.A. , Co lgat e Uni versity; M.A., Ph .D ., Coll ege of Willi am & Mary . Biological Sc iences . se itz@v im s.edu
Jian Shen, Resea rch A ss oci at e Profess or of Marin e Science. B.S ., Shangh ai Teac her 's
University, M.A., Ph.D., Coll ege of Willi am and Mary . Physica l Sc iences . shen@vim s.
edu
Jeffrey D. Shields, Profess or of Marine Sci ence. B.A., University o f Ca liforni a, Sa nta
Barbara; M.S., Universi ty of Californi a, Berke ley ; Ph .D., University of Ca liforni a, Santa
Barb ara. Environm ental and Aqu atic Anim al Health . j eff@v im s.edu
Walker 0. Smith, Jr., Profess or o f Marin e Sc ience. B.S., Unive rsity of Roc hes t er ;
Ph .D, Du ke Univer sity. Biological Science s. wos @vim s.edu
Deborah K. Steinberg , Profes sor of Marin e Sci ence. B.A. , Univers ity of Ca liforni a,
Santa Barbara; Ph .D., University of Ca liforni a, Sa nta Cru z. Bi o log ica l Sci ences . d ebbi es @vim s.e du
Tracey Sutton, A ss istant Professo r of Marin e Science. B.S., M .S. Ph .D., Univer sity
of South Florid a. Fi sheri es Sci enc e.tsutton@v im s.edu
Kam W. Tang, Robert & Sara Boyd Term Di stin g ui shed Associat e Pro f essor of Marine Science. B.S. , M.S. , Th e Chin ese University of Hon g Ko ng, Ho ng Ko ng; Ph .D. ,
University of Conn ecticut. Biologi ca l Sciences . kamtang@vim s.e du
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Michael A. Unger, Associate Professor of Marine Science. 8.5., Michigan State
University; M.S., Ph.D., College of Willi am and Mary. Environmental and Aquatic
Animal Hea lth . munger@vims .edu
Peter A. Van Veld, Associate Professor of Marin e Science. B.S., University of North
Caro lin a, Chape l Hill ; M.A., Co ll ege of William and Mary; Ph .D., University of Georgia.
Environmental an d Aquatic Animal Health. vanveld@vims.edu
Wolfgang Vogelbein, Professor of Marine Science. B.S., Southampton College ;
M.S., California State University; Ph.D., Louisian a State University. Environmental
and Aquatic Animal Health. wolf@vims.edu
Harry Wang , Professor of Marine Sc ience. B.S ., National Taiwan University; Ph.D.,
Johns Hopkins University. Physical Sciences. wang @vim s.edu
Andrew R. Wargo , Assistant Professor of Marine Science, B.A., University of Vermont; Ph.D., University of Edi nburgh. Environmental & Aquatic Animal Health.
arwargo@vims.edu
John T. Wells , Profes sor of Mari ne Science and Dea n and Director. B.S., Virginia
Polytechnic Instit ute; M.S., Old Dominion University; Ph .D., Louisiana State University. Physical Sciences. we ll s@vims.edu
Yinglong Joseph Zhang, Research Associate Professor; B.S., Peking University,
China; M.5./ Ph .D. The University of Wollongong, Au stra li a. Physical Sciences.
yjzhang @vims.edu

E~~~~ttr
Henry Aceto, Jr. , Professor Em eritu s of Biology and Marin e Science . B.S., State
University of New York, Albany; M.S., University of California, Berk eley ; Ph.D.,
University of Texas.
Herbert M. Austin, Professor Eme ri tus of Marin e Sc ience. B.S., Grove City College;
M.S., University of Pu erto Rico; Ph.D ., Florid a State University.
Thomas A. Barnard, Jr., Assistant Professor Emeritu s of Marin e Science. B.A., Millig an Co ll ege ; M.A. , Co ll ege of William and Mary.
Rudolf H. Bieri, Professor Emeritus of Marine Sci ence. Dr.rer. nat. Johann Gutenberg
University.
John D. Boon, Ill , Professor Emeritus of Marine Science. B.A., Rice University; M.A.,
Ph .D., Co ll eg e of William and Mary.
Eugene M. Burreson , Chancellor Professo r Emeritus of Marin e Science. B.S., Eastern
Oregon Co ll ege ; M.S., Ph .D., Oregon State University.
Robert J. Byrne , Professor Emeritus of Marine Science . M.S., Ph .D., Univers ity of
Chi cago .
Mark E. Chittenden, Jr. , Professor Emeritus of Marin e Science . B.A., Hobart College;
M.S. , Ph.D., Rutgers University.
Fu -Lin Chu, Professor Emeritus of Marine Sc ience . B.S. , The Chinese University
of Hong Kong ; M.S. , Univers ity of Rochester; Ph .D., College of Willi am and Mary.
William D. DuPaul, Professor Emeritus of Marine Scie nce. B.S., Bridgewater State
Co ll ege; M.A., Ph .D ., Co ll ege of William and Mary.
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David A. Evans, Associate Professor Emeritus of Marine Science. B.A., M.A., Cam bridge University; D.Phil., Oxford University.
Leonard W. Haas, Associate Profe sso r Emeritus of Marine Sc ience. A.B., Dartmouth
College; M.S., University of Rhode Island; Ph.D., Co ll ege of William and Mary.
Robert J. Huggett, Professor Emeritus of Marine Sc ience. M.S., Scripp s In stituti on
of Oceanography; Ph.D., College of William and Mary.
Albert Y. Kuo, Professor Emeritus of Marine Sc ience. B.S., National Taiwan University; M.S., University of Iowa; Ph.D., Johns Hopkins University.
Maurice P. Lynch, Professor Emeritus of Marine Science. A.B., Harvard University;
M.A., Ph.D ., College of William and Mary.
William G. MacIntyre, Professor Emeritus of Marine Science. B.S., M.S., Ph.D .,
Dalhousie University.
John A. Musick, A. Marshall Acuff, Jr. Professor Emeritus of Marine Science. A.B.,
Rutgers University; M.A. , Ph.D., Harvard University.
Maynard M. Nichols, Professor Emeritus of Marine Science. B.S., Co lumbi a Univers ity; M.S., Scripps Institution of Oceanography; Ph.D ., University of California
at Los Angeles.
Frank 0. Perkins, Professor Emeritus of Marine Science. B.A., University of Virg ini a;
M.S., Ph.D ., Florida State University.
Evon P. Ruzecki, Associate Professor Emeritus of Marine Science. A.B., Knox Co llege; M.S. , University of Wisconsin; Ph.D., University of Virg ini a.
Gene M. Silberhorn, Professor Emeritus of Marine Science . B.S., Eastern Michigan
University; M.S., West Virginia University; Ph.D., Kent State University.
Dennis L. Taylor, Professor Emeritus of Marine Science. B.A., University of Pennsy lvan ia; Ph.D., University of Wales.
N. Bartlett Theberge, Jr., Professor Emeritus of Marine Science. B.S., JD., College
of William and Mary; LL.M ., University of Miami .
Kenneth L. Webb, Chance ll or Professor Emeritu s of Marin e Science . A.B ., Antioch
College; M.S., Ph.D., Ohio State University.
Richard L. Wetzel, Professor Emeritus of Marine Science . B.S., M.S., University of
West Florida; Ph.D., University of Georgia.
Frank J. Wojcik, Assistant Professor Emeritus of Marine Science. B.S., University of
Massachusett s; M.S., Univers ity of Alaska.

L. Donelson Wright, Chancellor Professor Emeritus of Marine Sc ience. B.A., Un iversity of Miami; M.A., University of Sydney; Ph.D ., Louisiana State University.
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Degree programs of the Schoo l of Marine Science (SMS) are intended primarily for
tho se who wi sh to specialize in m arin e sc ience at the graduate level. Degrees off ered are the Mas ter of Sc ience an d Doctor of Philo so phy in Marine Science. Faculty
of four d epartm ents offers researc h opportun ities and in struction: Biological Sci ences, Environmental and Aquatic Anima l Health, Fisheries Science and Physical
Sc iences. A joint program betwee n the SMS and the T homas Jefferson Program in
Public Policy (TJPPP) at the Williamsburg campus enab les SMS students interested
in reso urce management and po li cy to complete add it ional course work for a subconcentration in marine policy or, with successfu l app li cation to both the SMS and
TJPPP deg ree program s, a Mast er of Sc ience (M.S.) deg ree in Marin e Sc ienc e and
Maste r of Public Policy (M.P. P. ).
An und ergradu ate minor in marine science (18 credit hours) is jointly offered and
admini ste red by th e Sc hool of Mari ne Science and the Department of Art s & Sc iences
(main campus). Th e minor provides intere sted st udents with an interdisciplinary
in troduct ion to th e marine sc iences that supp lements the st rong ed ucat io n they receive in a disciplinary science major. Courses are offered both at the VIMS Gloucester
Poin t campus and th e main campus. Th e undergradu ate minor in marine sc ience
addresses t he growing national de mand for undergraduate education in the ea rth
and environme nta l sc iences in general, and in the marin e sc iences specifically.
Advanced und ergraduates Uun iors and se niors) w ho rec eive permi ss ion of the
in st ructor may also participate in some SMS graduate level courses . For instance,
bio logy, chemi stry, and physics maj ors may enroll in suitable 500- leve l marine
sc ience course s for cre dit towards the bach elor' s degree and to fulfill th e require ments of the undergraduate minor in marin e scie nc e provid ed certa in co ndi tions
are met (see Co ll ege of William and Mary Undergraduate Program Cata log for more
deta il s). Und ergraduates also may enroll for credit to conduct research projects in
marin e scie nce. The stud ent is responsib le for making the necessary arrangements
with an indi vidu al Sc hoo l of Marine Sc ience faculty membe r, and the consent of the
cha irperson of the stud ent 's major departm ent is also required.

General Requirements: Students interested in pursuing marine science as a
profess ion shou ld co nsu lt w ith the ir academ ic adv isor, or the Schoo l of Marine
Sc ience, Office of Academic Studies (AD-AS@vims .e du), ea rly in their col lege careers to identify an academi c program that w ill prepare them for graduate study
in marin e sc ience. All potential students should have a strong background in basic
sc ience, in clu ding a suite of contemporary biology courses, physics and che mi stry
(through organic), and mathe m at ics through ca lculus and differential equations.
Th e pro spect ive Chem ica l, Geo logica l or Physical Ocea nography student shou ld
have an und ergradu ate degre e with approp ri ate co urse work in chemistry, geo logy
or relate d geophys ica l science, physics , meteorology, mathematics o r engineering,
and a so lid quantitative background. Course work in stat ist ics is reco mmended.
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The Virginia Institute of Marine Science, School of Marine Science is committed to
building a diverse and inclusive community of marine scientists . All individuals,
includ ing those traditionally under-represented in the marine sciences, are encouraged to apply. The School of Marine Science does not discriminate on the basis of
race, color, religion, national origin, sex, sexual orientation, disability or age in its
programs or activities. Admission criteria are based on past and potential academic
and research performance and potential for leadership in the field of marine science .

Application instructions and forms are availab le electronically at:
http://www.vims.edu/education/graduate/.
E-mail inquiries for general questions about the VIMS/SMS admission process may
be sent to: Admissions@vims.edu
Applicants who do not have access to a computer may request application forms
and send completed application materials to:
Office of Academic Studies
School of Marine Science
College of William and Mary
P.O. Box 1 346
Gloucester Point, Virginia 23062
Students are encouraged to apply for adm ission during the winter of each calendar
year, with a closing date of January 15. Applicants will be notified after April 1 5.
Admission will be valid for matriculation for the following Fall term. The Associate
Dean of Academic Studies (AD-AS@vims.edu) should be contacted prior to submitting applications at any other time or regarding any special circumstances the
student's application or matriculation might present.
Students who apply to SMS, particularly those who seek a Ph .D., are advised to
contact faculty members with whom they share similar research interests . Students
seeking a M.S. may apply without identifying a potential advisor, however, only
students for whom a faculty mentor has been identified are admitted to SMS.
The following are required of applicants to the School of Marine Science:
1. One (1) copy of the completed application form.
2. A non -refundable processing fee of $50. This fee is not credited to the student' s
account. There is no fee for application for admiss ion as a non -degree seek in g
(post-baccalaureate) student. In addition, William & Mary is pleased to waive
the application fee for anyone who has served honorably in the armed forces of
the United States . Please contact the Office of Academic Studies (Admissions@
vims.edu) if you wish to request a fee waiver.
3. Three (3) letters of recommendation.
4. Official transcripts of all college work. (Final degree tran scripts are required of
admitted students before they matriculate).
5. Official Scores of the Verbal and Quantitative sections of the Graduate Record
Examination (GRE).
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Scores in an advanced sect ion of the Graduate Record Examination in the applicant's
und ergrad uate major fie ld or an area approp ri ate to the applicant's proposed concentration in marin e science are informative but are not required. GRE scores more
than 5 yea rs old are not acceptable. Applicants are encouraged to take the Graduate
Reco rd Examination at schedu led dates that will allow for receipt of scores by the
aforementioned closing date. The School will not evaluate app li cations lacking GRE
sco res or other critical mate rials after the closing date .
In general, the minimum requirements for acceptance to the School of Marine
Science are a GPA of 3.0 (on sca le of 4.0) or higher, and a combined GRE score of
1100 (verb al + quantitative; for tes ts taken prior to August l, 2011) or 300 (verbal
+ quantitat ive; for tes ts taken on or after August l , 2011 ).
Applicants are encourag ed to visit the ca mpus and to contact facu lty members
abo ut spec ific resea rch interests, funding opportunities, and program information.
Admission to the School of Marin e Science is highly compet itive; there were 120
app licants for the entering class of 2012 , of which 25 were accepted and 20 matricu lated. The SMS Admi ss ion Comm ittee, department facu lty and the Associate
Dea n of Academ ic Studie s carefu lly eva luate criteria of performance, which include
GRE sco res, overa ll GPA and GPA in area of concentration, the appl icant's statement of purpose, letters of recommendation, and prior experience . Although it is
neith er poss ible, nor des irab le, to provide abso lute valu es of criteria that will ensure
admi ssion, admitted stud ents typically have GPAs of 3.5 or better and GREs that
put them in the upper qu artil e of stud ent s taking the tests.

I~~>'tv~
In add iti on to the verbal and quantitative sections of the Graduate Record Exami nat ion (GRE) , inte rnational app li cants whose primary language is not English must
subm it the res ults of the Test of English as a Foreign Language (TOEFL).
In general, t he minimum acce ptable TOEFL sco res are: 550 (paper vers ion), 220
(com puter vers ion), or 80 (internet version). Th e TOEFL requirement may be waived
if the applicant has comp lete d an und ergraduate or graduate degree at an accredited
U.S . in stitution or other appropriate in stitution in which the language of in struction
is Eng li sh. Students with marginal profici ency in English will be required to attend
an approp ri ate English course offered at th e Wil liamsburg campus . A reduced lo ad
of graduate courses is suggested for these students.
Non-Eng li sh academic trans cripts, certificates of degrees and similar documents submitted by international appl icants mu st be accompa nied by an English translation.
Intern at ion al stud ents admitted to SMS must present proof that they have avai lable
funds sufficient to meet all costs they wi ll incur whi le studying at the School of
Marin e Sc ience. The form 1-20 wil l not be mailed until this proof of financial sup port is rece ived. For tho se stud ents offered fin ancial aid by th e School of Marin e
Sc ience, such aid may be in clud ed as a source of fund s.
Th e Reves Cente r on main ca mpu s provide s va lu ab le information for international
app li ca nts as we ll as current internation al stud ents. Please visit their website for
addition al in formation:
http://www.wm.edu /offices/revesce nter/i ss p/documents/student_welcome_book.
pdf
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Students are adm itted as Regular or Provi sional graduate st ud ent s in eit her the M.S.
or Ph.D. program. For matriculation as a Regu lar graduate st ud ent, an app licant
must have comp leted the requirem ents for a bache lor's degree at an accre dited
college, with a record of high perform ance, and mu st have the reco mm endation s
of the SMS Admiss ion Committee, a faculty adv isor and the As sociate Dea n of
Academic Stud ies of the School of Marine Science .

Students may be admitted to either the Maste r of Science or Doctor of Philosophy
program . A student without a master's degree enters the program as a master's
student; however, those w ish in g to continu e directly to the Ph .D . deg ree may apply
to by-pass the M.S. degree, provided the st udent m eets the criteria for th e bypass
(see Master of Sc ience Bypass Option). Bypass req uires approva l of the st ud ent' s
advisory committee, departm ent cha ir, the Academ ic Status and Degrees Committee, and the Assoc iate Dean of Academic Studies.
An app li cant judged deficient in preparatory st udi es or other areas may be adm itted as a Provisional student. A Provisional student may pet iti on for Regu lar stud ent
status after successful comp letion of those requirements stipulated in hi s/her notification of admission. Petition for change in statu s shall be rev iewed by the Academic
Status and Degrees Committee, using as criteria overa ll acade mic performance
and performance standards prev ious ly specifi ed on the st ud ent's notification of
admission . If recommended by ASDC,
the petition must be approved by the
Associate Dean of Academic Studies.
Graduate credit earned by a Provi sional student will be applied toward
th e graduate degree upon successfu l
conversion to Regular student status.
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The School of Marine Sc ience accepts
non -degree see king app li cat ions
from individuals who have earned a
bache lor's degree from an accred ited
col lege or university. Permis sion to
enroll in a graduate marine sc ience
course as a non-degree seek in g
student must be appl ied for every
semester and does not imply admis sion to any graduate program
at the Col lege of William and Mary.
Graduate credit earned in a marine
sc ience course as a non -degree seeking student may be app li ed toward a
marine science degree if the student
is admitted to a degree program.
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Students in the advanced degree programs of the School of Marine Science are
assigned to a department based on their research interests and the affiliation of
their faculty advisor. Interdisciplinary studies are encouraged and students may be
co-advised by faculty across or within departments. Graduate studies are offered
in many sub-discipline s of marine science within the four departments of VIMS,
as described below. Although students enrolled in the graduate program "reside"
in departments, most of the required courses and degree requirements are determined by the Faculty of the School of Marine Science. Individual departments and
a student's adviso ry committee may specify additional coursework requirements
over those stipu lated as general degree requirements .

z;¥~~~l>~~>~
www.vims.edu/research/departments/bio
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A stro ng background in modern biology and basic science is required . This should
include mathematics (idea lly through calculus), chemistry (through organic chemistry) , physics and basic statistics. Students should have strong writing and verbal
communication ski ll s. Past research experience and training are highly desirable .
Stud ents are stro ngly encouraged to contact and discuss plans with prospective
adviso r(s) before app lying to th e graduate program.

Tr!7~ ~r~ ef >"tt-tlf
In addition to the core courses required of all SMS graduate students, Biological
Sciences students are req uired to take MSC! 526 unless exemption is granted by
in structor and approved by the Associate Dean of Academic Studies. Students are
strong ly encourag ed to take MSCI 50 l D unless they can demonstrate to their advi sory committee that they have successfully taken a similar course as part of earlier
graduate stud ies. Students are required to enroll in the departmental noon seminar
(MSC! 51 5) eac h spring semester. Additionally, appropriate courses related to the
stud ent's area of specialization will be included, in consultation with the student's
advisory co mmitte e. The se might include Plankton and Microbial Ecology for students specia lizing in plankton biology and Marine Benthos , Seagrass Ecology, or
Secondary Production for those specializing in benthic systems. Theoretical Ecology, Ecological Modeling and computer applications are recommended for students
whose researc h will rely on modeling or theoretical mathematical formulations.
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Marine and Benthic Ecology: Studies focus on the processes governing structure
and functioning of communities and ecosystems. Current research includes: experimental and observational studies of rec ruitment, growth, and production ; role of
benthic organisms and communities in the fate and transfer of nutrients, organic
matter, energy an d sediments; effects of natural and anthropogenic disturbances
o n benthic com munity st ructure and functioning ; consumer-prey relationships and
benthic suppo rt of high er trophic level s; syste matic s and biodiversity of benthic
an imals and evolutionary ecology. Facu lty members employ diverse research approaches including fi eld and mesocosm expe rimentation, biogeoch emical analyses,
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remote sensing, mol ec ular genetics and a range of modeling techniques. Most
research focuses on benthic systems of the land- sea margins, including tidal fresh water, estuarine and coastal regions and coral reefs.
Ecosystem Modeling: The ecosystem modeling program develops and employs nu merical simulation models as integrative and synth etic tools for ecosystem ana lysis
to address basic sc ience and applied management questions. Current efforts includ e
modeling studies of coastal and watershed carbon and nutrient cycling, estuarine
eutrophication, submerged aquatic vegetation, multispecies trophic interactions,
regional ocean ecosystem models and climate-related ecosystem changes. Studies
involving optimal methods for combining in situ and satell ite-based biological data
with numerical models are also ongoing. Working with hydrodyn am ic, fi sheries,
and water quality mod elers, an over-arching goal of the program is to develop
cross -disciplinary models that address both basic and applied eco logica l research
questions.
Macrophyte Ecology: Studies in this program concentrate on submerged and
emergent macrophyte species that dominate sha llow subtida l and intertidal marine, brackish, and fre shwater areas. Current research includ es studies o n plant
distribution and abundance, restoration eco logy, plant dispersal mechanisms, plant
responses to environmental variability, plant growth and productivity, carbon and
nitrogen cycling, plant-herbivore interaction s and ecosystem simul at ion mod eling .
The program encourages multi-investigator and multi-institutional collaborat ive
efforts.
Nutrient Cycling: Studies focus on the fate of nutrients in benthic and pelagic ecosystems and on the rol e they play in regulating primary and secondary production.
Nutrient cycling is stud ied in hab itats ranging from intertidal marshe s and mudflats
to shallow subtidal, littoral zo ne systems, coastal embayments, riverine syste ms,
large estuaries such as Chesapeake Bay, and to the coastal ocean including areas
adjacent to Antarctica .
Biological Oceanography/Plankton Processes: Research is focused on biological
populations an d processes as integral components of the dynamic, interco nn ected
marine biosphere that provides half the food and absorbs half the anthropogenic
carbon dioxide on the pl anet. The emphas is is on lower trophic leve ls in estuarin e,
coastal and oceanic food webs, including bacteria, phytoplankton, micro-, meso- and
gelatinous zooplankton, harmful algal blooms and marine snow. Processe s studied
in all ecological provinces of the global ocean inc lu de flu xes of carbon and nitrogen between the various organic and in organic pools, nutrient li mitation, organ ic
matter (dissolved and particulate) cyc ling , and biogenic trace ga s production and
consumption. Th e biotic processes regulating these transformations , the physical
mixing and circulation mechanisms affecting th eir transport and red ist ribution,
and the linkages and feed backs between the water co lumn and all its boundaries (benthos, atmosphere, land margin s) are emphasized. Co ll aborative resea rch
aimed at understanding the lin ks between plankton dynamics and recru itm ent of
economically important fisheries populations is also pursued.
Antarctic Oceanography: The Antarctic continent and the Southern Ocean together
regulate the Earth's weather, and the Southern Ocean, a major component of the
planetary carbon cycle, is a key engine of global climate change, a so urce of rich
fisherie s, and haven for marine birds and mammals. VIMS/SMS programs provid e an
opportunity for graduate and underg ra duate students to live and work in the Antarctic and on icebreakers; and to carry out research on production, nutri ent cyc lin g,
organic matter diagenesis and ecosystem change. VIM S researchers work primarily in
the Ros s Sea (McMurdo Station) and the West Antarctic Peninsula (Palm er, Antarctica

21

Long Term Ecologi ca l Research
s it e). Th ese
programs also
emph as ize pub1i c educat i o n
and outreach as
important com pon ent s of our
work.
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Successfu l Environmental and Aquatic An imal Health students typ ically possess a
degree in a natural sc ience and should have strong written and oral communicat ion sk ill s. Depending on researc h interests, advanced course work in bio logy (e .g.,
bio chemi st ry , molecu lar biology, and genetics), chemistry (organic or inorganic),
physics, ca lcu lu s and statistics is ex pected. Students lacking these cou rses are
stro ngly advi sed to complete them before matricu lation rather than wh il e in gradu ate sc hoo l. Stude nts are stro ng ly encouraged to discuss academ ic background,
research ex perience and career object ives with prospect ive mentors before app lying.
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The prog ram prepares students for careers as enviro nmental scientists, educators and managers. Since departmental research and educationa l programs are
interd iscip lin ary , incoming st ud ents are expected to have strong backgrounds in
biology and chemistry. Following sat isfactory comp letion of the SMS core curriculum,
stud ents may pursue co urses and research in any of the major program areas (en vironmental chem istry, toxicology, environm ental ri sk assessment, environmenta l
mi crob iol ogy or pathobiology). The department offers a number of re levant courses
including Protein Biochemi st ry in Marine Organ isms (MSCI 558), Parasito logy (MSCI
559), Fundamentals of Ecotoxico logy (MSC I 560), Wate r Poll ution (MSCI 562), Environm ental Chemi stry (MSCI 563), Aquatic Toxicology (MSC I 564), Principles of
Pat hob io logy (MSCI 565) , Disea ses of Marine Org anisms (MSCI 566), Comparative
Immunology (MSCI 567) , Environm ental Microb iology (MSCI 5 73), Mo lecu lar Genetic
Data Analysis, Bio informatic s (MSCI 583), Fish Histo logy and Histopathology (MSCI
638), Qua nti tative Ecoto x icology (MSCI 640) and Environmental Risk Assessment
(MSC I 64 1). Stud ents are ex pected to select at least two departmental offerings
and typica lly co mpl ement their curriculum with add itional courses offered by this
and other departments. Students in th e department are also required to enroll in
the depa rtm ental noon se min ar (MSCI 51 5) each fall and spring semester.
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Environmental Chemistry: Research addresses the sources, transport, fate, bioavailab ility and impacts of contaminants in marine and estuarin e syste ms. Some recent
effo rt s include the behavior of anti-foulants, us e of geographic information systems
(GIS) for modeling spatial distributions of environmental data an d development of
environmentally friendly analytical procedures. Emerging contaminants are a particu lar interest. The faculty collaborates with international researchers, federal and state
agencies (e.g., EPA, NOAA, DOE, and VA Dept. of Environm ental Quality VA Dept. of
Health) and private industry. Recent student resea rch has exam in ed the binding of
pesticides to natural organic matter and subsequent impact on bioavailability and
to xicity; bioremediation of tributyltin-co ntaminated sed im ent in a created wetland;
factors influencing the degradation rate of crop protectants in natural waters; the
utility of supe rcritical fluid extraction for the determination offlame retardants in fish .
Environmental Microbiology: This program studies indicator or pathogenic mi croorganisms in waters used for recreation , aquaculture, and shellfi sh indu stries.
Research includes development and validation of new methods for detection of
microorgan isms of human health significance in marin e environments, and stud ies
to understand processes that contribute to eutrophication and microbi al contamination of receiving waters. A particular strength of thi s program is multidi sc iplinary
research on microorganisms that are pathogenic to fish.
Toxicology: Effects of toxic chemicals in water and sed im ent are measured at the
mol ec ul ar to population levels . Endpoints includ e l) uptake and elimin ation of pol lutants by individual org anisms, 2) vital processes (mortality, growth, reproduction),
and 3) mechanisms of internal distribution, biotran sfo rm at ion , and clearance of
hazardous chemicals. Molecular, cellular, and whole organism responses are being
eva lu at ed as a basis for predicting population effects at sublethal concentrations .
Diseases of Marine Animals: Researc h in this field l) focuses on infectious and
noninfectiou s dis eases of fish and shellfish, 2) determines the mechanism(s) by
which pathogens cause disease in the host organisms, 3) exam in es pathological
consequences of exposures of estuarine animals to contaminants, 4) stud ies etiology
and ep idemiology of pathogens in estuarine and marine organisms, 5) investigates
ho st defense mechanisms in order to deve lop diagnostics, th erapeutics and vaccine s
for use in aquaculture, and 6) seeks to understand the impact of to xic materials on
disease processes . The pathobiology group has developed an Aquatic Animal Disease
Diagnostic Labo ratory using modern hi sto logical, microb iologi ca l, immun o logi ca l,
and mol ecular techniques to study di seases in she llfi sh and fish. Additional stud ies focus on marin e genomics and disease mechanisms, mol ec ular phylog enetics ,
population genetics and the development of molecular diagnostics for pathogens .
Molecular Genetics: Studies focus on genomic ana lyses of marine and estuarine
anim als and pathogenic organisms. Environmental water quality studies involve
mol ec ular detection , identification and examination of the effects of environmen tal param ete rs on harmful algal bloom (HAB) organi sms and hum an pathogens .
Phylogenetic, population genetic, and genomic research targets shellfi sh, finfi sh,
as well as parasites and aquatic pathogens .
Environmental Risk Assessment: Risk assess ment tools are app li ed to evaluate
the risk assoc iated with exposure to hazardo us chem ica ls, pathogens, bacteria l
agents, both individu ally and co llectively in comple x mixtures. The goa l is to
provide a conceptual framework that will improve environmental manag ement
by allowing resource age nci es to focus their limi ted resources on tho se iss ues of
greatest importance.
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Stu dents interes ted in graduate st udy in Fisheries Science should have substantial
und ergraduate coursework in biology including: physiology, biochemistry, comparative morphology or developm ental biology, genetics, eco logy and related topics,
and evo lution ary bio lo gy. Co ll ege physics, chemistry (through organic) and math
through ca lculus are req uired. Courses in stat istics, marine biology and fishery
biology may be helpful but are not prerequisites .
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In addit ion to the core courses required of all SMS graduate students, Fisheries
stude nts are requ ired to take Mari ne Fisheries Science (MSCI 528) as the advanced
(3 credit) course in their core course curriculum. Fisheries students are required to
take an addi tion al quantitative course, chosen from the following menu : Multivari ate Analysis and Time Series (MSCI 62 5), Experimental and Quantitative Ecology
(MSCI 667), Stock Assessment Methods (MSCI 670), or Lin ear and Generalized
Models in Eco logy (MSC I 669). Fisher ies students are required to enrol l in the departmental noo n se min ar (MSCI 51 5) eac h spring semester. Other courses offered
by the Fisheries facu lty include Mod eling Biological and Eco logical Systems (MSCI
649), Larval Ecology (MSCI 658), Deep Sea Biology (MSCI 663), Marine Conservation Biology (MSCI 664), Ichthyology (MSCI 666), Malacology (MSCI 668), Fisheries
Population Dynamics (MSCI 67 1),
Marine Mol ecu lar Genetics (MSC I
673), Marin e Mol ecula r Genetics
Laboratory (MSC I 6 74) and Fish
Physiology (MSCI 698) .

Anadromous Fishes Program:
Research and monitoring of the
abundance , reproductive ecology,
c
life history and exploitation of
"
~
highly migratory marine species
,:
suc h as striped bass, Atlantic stur~
geon, river her rin gs and American
shad that spaw ns in fresh wate r.
Studi es in clu de monitoring commercial and recreational landings, monitoring stock
stat us with fi shery -ind epend ent surveys, developing novel approaches to stock assess ment, conducting surveys of juvenile abundance, mark/recapture and telemetry
met hod s for est im atio n of fishing rates and description of migratory behavior.
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Aquaculture Genetics and Breeding Technology Center: Research includ es development of brood stocks in she llfi sh spec ies of interest to Virginia and the region,
inc lu ding selective breeding (especial ly for disease resistance), chromosome set
manipulation, and eval uation of non -native species.
Mollu scan Ecology: Studi es focus on eco logy and stock assessment of estuarin e and
contin ental she lf mollu scs . Broad program intere sts include ecology and behavior of
mo ll usca n larvae, li fe hi story and population dyn amics , restoration cu lture for com mercial purposes, and mollu scs as indi ca tors of climate and environmental change .
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Invasive Species Biology: Research focuses on history and pathways of invasions
the characteristics of invasive species ecosystem impacts, and mechanisms of con'.
trol, national and international policy relating to introductions, and eva lu ation and
implementation of intention al introdu ctions for eco logi cal and economic purposes.
Commercial Fisheries Development: Research is focused on gear se lectivity and
bycatch as well as managem ent and regulatory strateg ies for seafood production,
processing and utilization.
Crustacean Ecology: Investigation s add ress the eco logy, popu lat ion dynamics, and
conservation of the blue crab in Chesapeake Bay and spiny lob ster in the Caribbean.
Fisheries Ecosystem Modeling and Assessment Program: Areas of interest in
this program include monitoring of the abundance, predator-prey, and competit ive
interactions among fish populations within Chesapeake Bay. Primary objectives of
the program are the development of multispecies stock assessments for the purpose of understanding the joint impact of harvesting and biological interactions
on these populations . Information derived from these assessments is designed to
yield ad vice for ecosystem -based approaches to fisheries management.
Fisheries Genetics: This program exa min es the app licat ion of molecular genetic
techniqu es to address prob lems in fi sheries science. Studi es focus on ana lysis of
stock structure, use of mo lec ular characters to id entify early life hi story stages of
marine organisms, and the evaluation of taxonom ic and biogeographic hypotheses
with molecular genetic inform at ion.
Marine Conservation Biology: Areas of intere st includ e the eco logy and conservation of the blue crab, diamondback terrapin, sea turtles (loggerhead and Kemp's
Ridley), Caribbean spiny lob ster, queen conch, eastern oyster, and other marine
bivalves. Emphas is is placed on metapopulation and source-sink dynamics, marine
reserves and di spersa l corridors, habitat fragmentation, degradation and loss effects
on marin e invertebrate s, recruitment processes, and predator-prey interactions.
Marine Finfish Dynamics: Investig at ion s focus on the recruitment dynamics of
finfish in coastal ecosystems based on data from long -term bottom -traw l and beach
se in e surveys in Chesapeake Bay. A primary goal of thes e stu die s is to ca lculate
recru itment indices to gauge t he strength of the current year class and permit
inform ed management of coastal fisheries. Another goal is to integrate observations from the surveys with field and laboratory research to und erstand large-scale
patterns in the distribution and habitat use of coasta l fishes . Such research may
include individual-based behaviors as ev id enced by acoustic tagging studies or
physiological responses to habitat change.
Marine Resource Policy and Fisheries Management: Re sea rch is performed to
suppo rt determination of soc ially optimal rates of explo itat ion and optimum allocation of marine resources among co mpeting user groups. Stud ies emp hasize
assessment and esti mation of net socia l benefits to society and t he econom ic im pacts of proposed management and regulatory options. Add it iona l researc h focuses
on numerous international aspects of marine resource management, including, but
not limited to, reducing the capture of sea turtles and other und esirab le outputs,
enhancing technical and economic efficiency of fishing gear, designing capacity
reduction programs, and promoting ecosystem-based management.
Marine Vertebrate Ecology: Research areas of interest include the comparative
morphology, reproduction, and population dynamics of sharks; long term changes
in the distribution, migrat ion , abundance, eco logy and energetics of sea turt les ;
and investig at ion s of the life hi sto ry and community structure of f in f ish taxa .

25

Stock Assessment Methodology: This program involves the systematic_ evaluation
of stock assess ment procedures and the development of new mathematical mod_els
and stati st ical methods for studying populations and their responses to ~xplo_itation. Tagging, survey, and landing s data are used to estimate population size,
mortality rates , components of mortality, yield, spawning potential, and effects of
changes in fi shery regul ations . App li cat ion s include invertebrates and vertebrates
in temperate and tropica l sport and comme rci al fisheries.
Deep-Sea Ecology: Research focuses on oceanic ecosyste ms with emphasis on
co mmunity structu re, trophic dynamics, biophysical coupling an d ecosyste~ func tioning with emphas is on dee p-sea fishes and their prey. Current proJects includ e
st udie s of th e deep At lantic, Pacific and Southern Oceans.
Systematics and Taxonomy: Taxonomically diverse studies focus on the taxonomy,
morphology, phylogenetic systematics, zoogeog raphy and evo lution ary b1ol_ogy of
variou s vertebrate and invertebrate groups. The program promotes a total evidence
approac h to phylogenetic researc h, including molecular techniques and morphologica l st udie s of larv al, juvenile and adult forms.
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In all aspects of the Department of Physical Sciences' educat ion and research progra ms, t here is a heavy reli ance on quantitative sk ill s. Our incoming students are
expected to have a strong background in one or more areas of physical sciences
and mat hematics. Und ergraduate majors providing preparation for graduate study
in Ph ys ica l Sc iences includ e physics, app li ed mathematics, engineer ing, chemistry
and geo logy. Biologica l Sc iences majors interested in pursuing graduate work in
Physica l Sc iences are encourag ed to include introductory physics and calculus
t hrough ordinary differential equat ions in their backgrounds.
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Stud ent s th e Department of Physical Sc iences speciali ze in Chemica l, Geological
in

or Physical Oceanograp hy by fol low in g one of the tracks described below. In addit ion
to the core courses required of all SMS students and a required departmental course
in th e area of specia li zation, eac h student is required to enro ll in the departmental
noon se min ar (MSCI 51 5) eac h fall and spring semester.
Graduate stud ents in chemica l oceanography/ma rin e geochemistry may specialize
in any of th e various aspects of marine and env ironm enta l chemistry. Students are
required to take Princip les of Chemical Oceanography (MSCI 524); Advanced Aquatic
Chemi st ry (MSCI 630) is recomm ended. Specialized course work in other aspects
of marine and environmental chemistry can be selected through recommendation
of the stud ent's advisory committee.
Stude nts intere sted in geologica l oceanography may pursue tracks emphasiz ing
sed im entary environments and stratigraphy, sediment geochemistry, or physical
transport/morp hodynamic processes. Courses inc lud e marine sedimentation,
coastal morphodynamics, se diment transport, multivariate and time-se ries analys is,
and isoto pe geochrono logy. Geo log ical Oceanography students are required to
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take Geological Oceanography (MSCI 522). In addition, depending on a student's
particular emphasis, geological stude nts may be required to take advanced courses
in physical, chem ical or biological oceanography.
Students majoring in physical oceanography are required to take Principles of
Coastal and Ocean Dynamics (MSCI 520) . Additional adva nced courses address
estuarine hydrodynamics and water quality, provide an in -depth focus on estuarin e
physics and its influ ence on biogeochemical processes, boundary layer processes,
various topics in coastal ocean dynamics, and the app li cation of three -dimensional
num erical mod eling to estuarine and coasta l issue s.
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Chemical Oceanography/Marine Geochemistry: This program includes a diverse
facu lty with numerous cross-discip li nary intere sts . Work is conducted across riverine,
estuarine, continental margin and open ocean environm ents on a variety of projects
intended to help better understand the cycling of organic and inorganic spec ies
from both natural and anthropogenic so urces. Individual faculty and stude nts in
this program co ll aborate actively not only with other programs in Physical Sciences,
but also with the departments of Biological and Fish eri es Science. Examples of
current and on -going projects within the Chemica l Oceanography/Geochemistry
group includ e: cycl ing and diagenesis of di sso lved and particu late organic matte r
in estuaries and open ocean settings; carbon and nitrog en transport and cyc lin g
in rivers, estuaries, and the coasta l ocean, environmental exchanges and transport
of contam in ants and use of natural and anthropogenic substances as tracers of
eco logical processes; and the chemical compos ition and biological availab ility of
dissolved organic nitrogen in diverse systems from the open ocean to wastewater
treatment plants.
Geological Oceanography: Encompasses local and international
research on a variety of disciplin ary and interdisciplinary topics .
Research sites span the full range
of marine/nearshore environments
from coasta l plain and river flood plain s, through estuaries and across
the marg in to the base of th e continental rise. Although much of
our effort addresses questions in
Chesapeake Bay and surrounding
areas, federal funding supports
research in many other areas in the
U.S. and around the world (in cludin g
New Zea land, China, and Taiwan)
that generates knowledge about
geolog ical phenomena in the coastal
ocean. Some of the major focal areas
include: sediment transport and
boundary layer processes ; sediment
flu x and fate; seabed dynamics;
shoreline erosion/sand resource issues; and Quaternary stratigraphic
deve lopment. Interdiscip lin ary re sea rch efforts involve facu lty from
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artments of Biological Sciences and Environmental and Aquatic Animal Health,
he d e P
tas
· ·ons wor Idw id e.
well as colleagues f rom ot h er ·inst1tut1
Physical oceanography: Focuse.s on water motion in estuaries and on the conti nental she lf along with the as~oc1ated transport of buoyancy, suspended particles,
nutrients and pollutants. Physical Oceanography at VIMS is extre mely interd isciplin ary, with facu lty who st raddl e fluid physics, material transport and water qu ali ty,
and who have ongo ing co ll abo rat ions w ith chem ists and geologists within our de partment, biologists and reso urce managers elsew here at VIM S, and with scie nti sts
from var ious d isc iplin es throug hout the cou ntry and around the wor ld . We have
recent and /or ongo in g fi eld projects in the Chesapeake Bay and its tributaries as
well as on the shelves of the east and west coasts of the U.S. , and we are applying
three-dimensional numerical mode ls to study circulatio n and assoc iated dissolved
and particulate transponin eswari.ne and she lf environm ent s. Cooperative resea rch
projects are underway w ith sC1ent1sts from cou ntri es including Korea, The Netherlands, Taiwan, and the U.K. Some of the major foca l areas of sc ientists in our group
include: wind - and buoyancy driven circu lation on the inner shelf; bottom boundary
layer processes; the dynamics of estuari ne fronts; t hree-d im ensiona l modeling of
es tuarin e sedi ment transport and water qual ity; t he associatio n of characteristic
den sity- and tida lly-dr iven estuarine circu lat ion patterns with the fate and transport
of po ll utants; win d wave evo lution in estuarie s and on shelves; and th e physics
govern ing sediment transport on she lves, in estuari es , and in the surf zo ne.
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The School of Marine Science recognizes the crit ical need to improve communication
between marine scientists and reso urce managers, policy makers, and the public.
This requ ires literacy in the langu age of policy. Students enrolled in t he M.S. and
Ph.D. programs in Marine Science who wish exposure to Marin e and Environmental
Po licy can elect one of the following options:
A comb ined marine sc ience and pub li c po licy program is avai lable in wh ich
students may obta in both the Master of Science (M.S.) degre e in Marin e Science and
Master of Pub li c Policy (M .P.P.) in three years, instead of the four years that would
be required if each degree were pursued separately. Candidates interested in this
concurrent degree program must app ly to and gain acceptance by both the School
of Marine Science and the Thom as Jefferson Program in Public Policy (TJ PPP) at the
main campus.
• A joint program between the SMS and th e TJPPP enab les students to complete
additional course work for a sub-concentrat ion in marin e po licy. Students
exerc ising this option wi ll rec eive a notation of "S ub-co ncentrat ion in Marine
Policy" on the ir transcript . In ad dit ion to the course work required for the M.S.
or Ph .D. degrees in Marine Science, st ud ents pursuing th is option must meet
the fo ll ow ing criteria:

l. Completion of l O cred its of course work to includ e the following courses:
a. MSCI 689, Public Policy for Science and Profes sion s. 3 credits . (mai n
campus)
b. MSCI 687, Environmental Po licy. 3 credits. (ma in campus)
c. MSC I 698, Sea Grant Policy Sem inar Series . 1 credit.
d. Elective course (3 credits) from the following men u:
•

MSCI 684, Coasta l and Marin e Pol icy Imp lementation : The Art
& Sc ience of Governanc e

•

MSCI 693 (Law 424), Environmental Law (main campus)

•

MSCI 694 (Law 425), Land Use Control (main camp us)

2. All grades for coursework in the Marine Po licy sub-concentration must
be 8- or above.
3. A student mu st receive t he approval of hi s/her adv isor prior to pursuing
the sub-concentration.
4. Once the st udent has advi sor approval for the sub-concentration, the
SMS Graduate Regi strar mu st be notifi ed .
• With in the SMS, students may access a wide rang e of cross-d epartmental policy
and resource management-oriented courses that are designed to provide a more
complete understanding of marine and environm ental policy and its application to marine prob lems. In additi on, courses related to env ironmental law are
ava ilable through the Marsha ll -Wyth e School of Law at the Williamsburg campus.
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Th ese desc ription s prov ide basic in fo rm at ion abo ut the courses . Actual course cont ent and form at are upd ated regu larly and may also be modified to meet stude nts'
spec ifi c nee d s. MSCI 69 1 to MSCI 696 are cro ss-li sted co urse s taught by staff of the
Co ll ege of Willi am and Mary' s Schoo l of Law on the Williamsburg campus. Students
w ishing to take any of th ese courses mu st contact t he Schoo l of Law in structo r to
gain permi ss ion .

MSCI 501 A - Fundamentals of Marine Science, Physical Oceanography. Fall
(2) Brubaker
Th is course prov ides an introduction to th e var ious types and scales of moti on in
th e ocea n, th e global heat budg et, major water masses, and processes co ntro lling
di strib ution s of temp erature and sa lini ty . Discuss ions on phenomena assoc iated
w ith water motion w ill in clu de g loba l circu lation, w ind -driven circul at ion in ocea n
bas in s, t ides , coa sta l upwe llin g, storm surg e, wave s, turbu lence, and circu lat ion
in es tuaries . Und erlying dynamic s governing water motion w ill be presented, elu·
cidat in g th e ro le of th e rotat ion of th e ea rth. The El Nino/La Nina osci ll at io n w ill be
ex am in ed as a key exa mpl e of larg e- sca le ocean -atmosphere interactions.
MSCI 501 B - Fundamentals of Marine Science, Chemical Oceanography. Fall
(2) Beck
Th is co urse prese nts an overvi ew of th e chemi stry of estua ri es and the ocea n
in cluding chem ical processes that occur in marin e sediment s and at the air/sea in terface. Di scu ss ion top ics w ill in clu de th e ch emical propertie s of seawate r, chem ical
equ ili br ium and kin et ics , t he seawater carbon ate system and ocea n ac id ifi cat ion,
th e g lobal and oc ea nic carbon and nitrog en cyc les, ion spec iation, trace metals,
and nutri ent s, se d im ent di agenes is, and fund amental s of radioi sotope and stab le
isotope biog eoc hem istry. Int erd iscip lin ary app li cat ions are emp has ized .
MSCI 501 C - Fundamentals of Marine Geology. Fall (2) Kuehl
Thi s course provid es an introdu ct ion to th e major top ics of marine geo logy without
ex pect in g th e stud ent to have a background in geo logy. The cou rse addres ses the
age and intern al stru cture of th e earth , th e process es of plate tecton ics includin g
th e form at ion of ocea ni c cru st , sea mount s, hydrothermal ve nts, t he characte ri st ics
and class ific at ion of sedim ent s and th e d istribution of sed im ents in the deep sea.
Also addresse d are th e int errelation ship s among and importance of pa leoceanog raphy, clim at e chang e, and sea- level ch ang e, and th e processes and cha racte ri st ics
of variou s mar in e, es tu arin e, and coast al se d im entary environments. The cou rse
in clud es d iscu ss ion of va r ious typ es of f ield equ ipment and log ist ics and of some
econom ic and soc iet al imp li cat ion s.
MSCI 501 D - Fundamentals of Marine Science, Biological Oceanography. Fall
(2) Steinberg
Th is co urse exa min es th e bio logy and eco logy of marin e organ isms and how they
interact w ith th eir environm ent. Topics include t he orga ni sm s and t heir behavior,
di stribut ion , and und erlyin g physio logy; effect s of biology on eleme ntal and nu t ri ent cycles and visa ve rsa; and eco syst em structure and ecolog ica l interactions. An
interd isc iplin ary appro ac h wi ll be t aken, as biology both depends o n and influ ences
ocea n ch em istry, physics , geo logy, and clim ate. Th e course w ill emphas ize ope n
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ocean, pelagic system s, but will includ e many examples from coastal and estuarin e
systems, as well as shallow and deep-sea benthic ecosystems.
MSCI 501 E - Fundamentals of Environmental Chemistry, Toxicology and
Pathobiology. Fall (2) Van Veld, Vogelbein
This course emphasizes ongoing and emerg ing environmental concerns in the Ches apeake Bay and world ocean. Lectures will add ress basic concepts and mechanisms
of contaminant chemistry and toxicology, infectious and noninfectious diseases in
aquatic organisms . Case historie s will be used to illu strate so urces, fate and effects
of anthropogenic chemical contaminants, and the important role of environmental
change on disease in marine and estuarine ecosystems.
MSCI 501 F - Fundamentals of Marine Fisheries Science. Spring (2) Fabrizio,
Graves
This lecture course is intended for SMS students outside of the Department of Fish eries Science and will introduce the principles and techniques of fishery science.
Lecture topics wil l include the theory and impacts of fishing, description and status
of international , North American and regional fisheries, fisheries oceanography,
recruitment processes, single-species and ecosystem -based approaches to stock
assessment, and fisheries manag ement, and the goals and problems of sustaining
an open -access common pool resource.
MSCI 503 - Interdisciplinary Research in Estuarine and Coastal Systems.
Spring (2) Brush
This is an interdisciplinary, field-based laboratory course applying concepts from
MSCI 501 to a semester-long study of the estuarine and coastal environments of
the lower Chesapeake Bay and Virginia's Eastern Shore. The course is designed to
expose students to today's typical interdisciplinary research proce ss from project
conception through presentat ion of results. Students will organize into cross disciplinary groups around a particular study site and research topic, and develop
and implement a scient ifically sound, hypothesis-driven research plan through a
se ri es of group cru ises and instrum ent deployments. Particular emp has is will be
placed on spatial and temporal patterns of biotic and ab iotic processes and their
interactions , along with sample design, collection, ana lysis, and interpretation of
data. Students will also be exposed to utilizing historical and ongoing databases
as well as synthesizing data from each group member to create an interdisciplinary
story. The course culminates with oral presentations and a group poster.
MSCI 504 - Fundamentals of Statistical Methods and Data Analysis. Spring
(4) Glaser
In this course, students are introduced to the fundamental statistical methods com monly used for analysis of biological and eco logical data. Topics include describing
data, probab ili ty distribution s, stat ist ical inference, hypoth es is testing, eleme ntary
experimental design, ana lysis of variance , and regress ion and corre lat ion . The
introductory aspects of categorica l data analysis and multivariate techniq ue s will
also be covered. Course content wil l be integrated with a we ek ly laboratory session
using the statistical computing language R.
MSCI 506 - Scientific Communication Skills. Spring (2) Hilton, Milliman
The important elements of oral and written presentation ski ll s for commun icating
scientific research will be reviewed in th is course . The course addresses top ics
such as the critica l evaluation of literature, development of scientific question s
and rationale for research, and formulation of conceptual mode ls for deve lop in g
high -qua lity scient ific research projects. Oral and written prese ntation sk ills are
emph as ized through written exerc ises and class presentations, w ith peer review.
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MSCI 51 SA-D - Marine Science Seminar. Fall and Spring (1) Staff
The departmental se min ar course offers a multidisciplinary review of significant
areas of marin e sc ience. Guest speakers wi ll present a vari ety of views, and course
participants will organize and present talks related to the seminar theme. Students
may repeat seminar registration as required by their respective departments; however, only two (2) credits will be applicable to an SMS degree .
MSCI 520 - Principles of Coastal and Ocean Dynamics. Spring (3) Brubaker,
Friedrichs, Maa, Wang
Following a rev iew of th e govern in g equations, the lectures and discussions of
this course will survey key dynamics of circu lation and waves in ocean, she lf and
in estu arin e environm ents. Topics to be covered include fundamentals of wind
and density-driven flow, and aspects of fronts, mixing and secondary circulation.
Tim e-dependent motion suc h as su rface gravity waves, internal waves, and coastally
trapped waves and tides also will be di scussed .
MSCI 522 - Principles of Geological Oceanography. Fall, even years (3) Milliman
A brief review of the tectonic history of the oceans will be presented in this course,
followed by detail ed study of the ocean margins, including sea-leve l history and
nea r sho re geo log ica l processes in the coasta l zone and continental she lf regions.
The geological effect s of bottom currents on ocean sed im ents will be exam ined
along with ocean basin sed im ent history and approaches to pale oceanography.
MSCI 524 - Principles of Chemical Oceanography. Spring (3) Beck, Canuel.
Prerequisite: Instructor's consent
Thi s course covers in a comprehensive and integrated manner the important factors controll in g t he chemica l composition of seawater. Basic principles of chem ical
thermodyn am ics will be applied to the seawater medium and will serve to introduce
contemporary, global-scale chemi<':al processes such as the role of the oceans in
global clim ate change. Se lected topics include distributions of the bio limiting
elements; chemistry of marin e sediments; trace metal chem istry; marine organic
chem istry; and ocean-atmosphere in teractions.
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MSCI 526 - Principles of Marine Ecology. Spring, odd years (3) Duffy, Smith
The co_
urse covers the fundamental processes underlying structure and functioning
of marrne ecosystems, both pelagic and benthic, and application of those principles
to understanding responses of marine ecosystems to anthropogenic and natural
global change. Lectures, readings and discussion will emphasize physical processes
supporting primary production , planktonic and benthic dynamics, distribution
and functional importance of marine biodiversity, biotic interactions structuring
communities, and food web structure. The course concludes with a survey of the
major marine ecosystem types. A central part of the course involves design, writing,
reviewing, and panel discussion of student research proposal s.
MSCI 527 - Coastal Botany. Fall (3) Perry
A botanical and ecological survey of vascular plant communiti es of the mid-Atlantic
coastal plain is presented in this course . Discussion topics include the common and
important terrestrial, emergent and aquatic vascular plant species of the coastal
plain tidal marshes, swamps, beac hes , dunes, maritime forests and submerged
aquatic communities of the mid-Atlantic coastal regions as well as their strategies
for survival in these coastal habitats. The course consists of field trips as well as
both laboratory and lectures sessions.
MSCI 528 - Marine Fisheries Science. Spring (3) Fabrizio, Graves
This course focuses on the principles and techniques of marine fisheries science,
including the theory of fishing, age and growth, definition of stocks, catch statistics,
description of world fisheries, and goals and problems in managing a common property resource. Students will participate in lectures, laboratory exercises, and field trips .
MSCI 529 - Fish Physiology. Spring, odd years (3) Brill
This course is intended for students interested in incorporating physiological
principles and techniques into projects addressing questions in ecology, fishery
biology and environmental assessment. It will emphasize basic concepts to make
physiological jargon and the published literature und erstandable.
MSCI 545 - Marine Sedimentation. Spring, even years (3) Milliman, Staff
This course provides an introduction to continental margin sedimentary environments with emphasis on physical, biological and chemica l contro ls on the
development of sedimentary strata over a range of spatial and temporal scales . Case
studies from modern setting s will be used to illustrate concepts of strata formation.
Laboratory exercises include petrographic, textural and mineralogical ana lysis.
MSCI 548 - Technical and Continuing Education in Marine Science. Fall, Spring
and Summer (1-3) Staff. Prerequisite: Instructor's consent
This course provides graduate-level in struction to public school teachers and other
profes sional s who require postgraduate certification or spec ial training . Courses
are offered on an occasional basis as demand warrants. In structo rs or faculty team
members identify a client group and formulate a course description that serves
individual professional needs . Courses may includ e lecture and laboratory com pon ent s, field trips and demonstrations. An example of a course offered recently
is ex perimental design in the marine science laboratory, a lecture and laboratory
course for science teachers that addressed standards of learning in Virginia .
MSCI 550 - Rivers: Processes and Problems. Spring, odd years (3) Milliman
Rivers form the main link between land and the ocean, discharging more than 3 5
thousand km3 of water and more than 20 billion tons of suspended and dissolved
solids annually to the global ocean . Three central themes are stressed: l) How
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do rivers work : th e hydrologic cyc le and water budget, basin character, physical
and chemical erosi on ; 2) Tempora l and spatial variations , ranging from seasonal
to millennial, with particu lar emph as is on catas trophic events; 3) Human interactio ns: land degradation, river management, future impact of climatic change and
anthropoge ni c activiti es. Includes a one -week field trip .

MSCI 553 - Introduction to Benthic Boundary Layers and Sediment Transport.
Fall, even years (3) Friedrichs, Harris
This co urse addresses the physical and geological aspects of coastal and estuarine
benthic boundary layers, their dyn amic forci ng and the assoc iated suspe nsion and
transport of se diments. Principl es of waves, t id es and currents are introduced with
emphasis on shall -wate r proce sses. Boundary layer structure and shear stress on
the seabed, wave boundary layers and turbulence are considered in relation to the
coastal environm ent. Forces on sediment particles, initiation of sediment movement
and principles of sedim ent transport are treated at an intermediate level.
MSCI 554 - Principles of Numerical Computing. Spring (3) Harris, Wang
Thi s course provides st ud ents in the marin e sciences with the tools needed to pursue
study and re sea rch using num erical methods . It will enab le them to write programs
to so lve fa irly co mpl ex probl ems, to ex plore and und erstand the current literature
in which num eri ca l method s are used. To pics includ e principles of floating-point
comp utat ion, interpol ati on, lin ea r and non -line ar syste ms of equations, numerical
in tegration, ord in ary and partial differe ntial equations, and optimization. Emphasis
is placed on f in ite difference so lu tio ns to conservation of mass and momentum
equations. The course consists of three lectu re hours per week, assigned problems
usin g MATLAB, and a term project in a topic chosen by the student.
MSCI 559 · Paras itology. Spring, odd years (3) Shields. Recommended:
Invertebrate Zoology or comparable course
Thi s course cove rs the biology and eco logy of protozoan, helminth and crustacean
paras ites . Focus is on para sites of medical and veterinary importance . Emphasis
is placed on life cyc les , pat hology, contro l methods and eco log ical impacts of
paras it ic infection s. Three lecture and three laboratory hours . (Cross-listed with
Bio 404 and Bio 504)
MSCI 560 · Fundamentals of Ecotoxicology. Spring (3) Newman. Prerequisite:
Basic Ecology
Th is course is an introdu ction to ecotox ico logy, the science of contaminants in the
bio sphere and t heir effects on constituents of the biosphere, including humans.
Th e course provides a general survey of environmental to xicology and risk assessment fro m an eco logical vantage. (Cross- li sted with BIOL 404)
MSCI 562 · Water Pollution. Fall (2) Hale
Thi s co urse wi ll introduce stud ents to proc esses impacting aquat ic environm ents.
Emphas is w ill be on pollution by man-made chem icals and metals. Additional topics
in clu de conseque nces of excessive nutrie nt s, habitat modification and introduction
of exotic or eli mination of native spec ies.
MSCI 563 · Environmental Chemistry. Spring (3) Unger
The fund amental physical , chemica l and biological processes controlling the fate
of major classes of aqu atic contaminants are cove red in th is course. Topics such as
photolysis, biodegradation, so rption and redox chem istry are examined to elucidate
t he mec hanisms cont rollin g chem ica l degradation and transport. Case stud ies are
used to show how th ese basic research principals can be integrated and applied
to so lve rea l word environm ental probl ems.
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MSCI 564 - Aquatic Toxicology. Spring (3) Van Veld
This course will present factors influ encing the fate and behavior of major environmental toxicants in aquatic organisms and mech anisms involved in their uptake,
distribution, biotransformation and clearance. Topics of discussion will include the
effects of toxicants on aquatic organisms ranging from effects at the biochemical
and ce llul ar level, to effects on individuals, populations and communities. Current
methods of laboratory and field toxicity testing will be addressed
MSCI 565 - Principles of Pathobiology. Spring (3) Kaattari, Shields
This course focuses on the molecular and ce llul ar mechani sms of pathogenesi s in
imp ortant emerg ing diseases in the medical, veterin ary, and aq uacultural field s.
Students will learn how current molecular and ce ll ular techniques are being appl ied
to the resolution of a variety of infectious and non-infectious diseases. Mammalian
models provide a foundation for application to the dis eases of fish and shellfish.
MSCI 566 - Diseases of Marine Organisms. Fall, odd years (4) Staff
This course includes identification, life histories, pathology, and control of important
infectious disease agents of fi sh and she llfish including virus es, bacteria, protists,
helminths and arthropods. Also covered will be general principl es of dis ease in
the marine and estuarine environment. Three lecture an d three laborato ry hours.
MSCI 567 - Comparative Immunology. Fall, odd years (3) Kaattari.
Recommended: Some familiarity with biochemistry and genetics.
This lecture course focuses on the immunology of teleost and elasmobra nch fish.
Topics include the biochemistry of antibody function, the molecular and cellular
bas is of the immune response, the role of innate and adaptive immunity in disease
resistance, aquacultura l vaccine design, development, and app licat ion , immunopathology, immunodeficiencies, and immunotoxico logy.
MSCI 572 - Estuarine Benthic Processes. Fall, odd years (3) Moore, Schaffner
This course examines current concepts in estuarine benthic processes, especially
the major factors governing productivity and biodivers ity. It is organized around
the theme of major hab itats from the upper to lower estuary and open bay, and
the coasta l bay mouth region . Lectures and read ing s w ill draw on exa mpl es from
the Chesapeake Bay and other estuarin e systems. The format consists of lectures
and discussions of the primary literature.
MSCI 573 - Environmental Microbiology. Fall, even years (3) Anderson, Kator
This course exam ine s the role of autotrophic and heterotrophic microorganisms in
response to anthropogenic and natural perturbations of importance in aquatic env ironments. Specific topics may include respo nses to nutri ent enrichment and changes
in sea level, temperature, and light quality/quantity. The effect of global climate
change on microbial biodiversity, factors leading to the developm ent of harmful
alg al blooms, and the occurrence and transmiss ion of water-born e pathogens will
also be considered. Attention will be also be focused on the ro le of m icroo rg ani sms
in biodegradation and bioremediation in both surface and subsurface habitats.
Methodologies for detecting microorganisms and measuri ng processes in a vari ety
of environments will be addressed as well as regulatory approaches designed to
address environmental microbiological concerns.
MSCI 575 - Aquatic Microbial Ecology. Fall, odd years (3) Anderson, Kator.
Recommended: Organic chemistry or biochemistry
This course provides an introduction to the role that microorgani sms play in the
biogeochemica l cycling and production of dis so lved and particulate inorg anic
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and organic matter in freshwater and marine ecosystems . The approach will be
ecological, relating environmental physiochemical properties to regulation of microbi al proces ses, distributions, and biodiversity. Topics will include state of the
art methods for detecting distributions, biomass , and activities of microorganisms in th e natural environment, the energetics regulating microbial processes,
microbi al biochemical pathways, biodegradation , microbial interactions, and the
rol e that microorg anisms play in the food webs of various ecosystems. Although
emphasi s will be placed on marine systems, processes in lacustrine, riverine, and
groundwater eco system s will also be d iscu ssed . Readings will draw heavily on the
prim ary literature.

MSCI 576 - Evolutionary Ecology. Fall, even years (3) Duffy
Thi s cours e pre sents a conceptua l and empirical exploration of interactions between
environm ent and evolution of organ ismal structure, function, and behavior in deep
time through contemporary ecological time scales. Topics include natural se lection and adaptation, sex ual selection and mate choice, evolution of life histories,
spec iation, coevolution, human evolutionary ecology, and evo lution ary responses
to hum an-induced environmental chang e. Reading, discussions and writing projects draw from the primary literature , concentrating on examples involving marine
organi sms.
MSCI 577 - Biomechanics of Marine Organisms. Fall, even years (3) Patterson
Thi s course introduces princip les from the physical sciences (fluid and solid mechani cs , mass and heat transfer theory) applied to the analys is of form, function,
ecol ogy, and evolution of marine organisms . Top ics covered include suspension
and depo sit feeding in invertebrate s, allometry of metabolic processes, locomotion
of fi shes and pl ankton, th ermal transactions in intertidal organisms, the biology
of t he benthic boundary layer, and the properties of biomaterials and biological
stru ctures . Engin ee ring method s and measurement techniques applicable to biomec hanical investigations will be prese nted.
MSCI 578 - Ocean Observing Systems: Technology and Applications. Fall, odd
years (3) Patterson
Ocea n Obs erving Systems (OOS s) are oceanography's newest tools , and this course
aim s to mak e gradu ate students ex pert in ocean observing system technology and
appli cation s. The course includ es week ly "hands -on " ex perience with Autonomous
Underwater Vehicle s (Fetch l AUV), sen sor platforms like the VIMS buoys in the York
River, and oth er online resources at oth er OOSs planet-wide. Topics include but
are not limited to hardware compon ents of 005 platforms (buoys, AUVs, gliders,
shore-based radars), sen sors, navig ation techniques and georeferencing, integration of OOSs with models, 005 data man agement issues, and science and dual use
(hom eland defense , search and rescu e, shipping commerce) aspects. Students from
all di sciplin es are qualifi ed to take this course. Student presentation of original
work with an 005 is required.
MSCI 579 - Wetlands Ecology. Fall (4) Chambers, Perry. Prerequisite: Instructor's
consent
Structural and functional attributes of tidal and non-tidal wetlands are examined
in t hi s course , with emphasis on analysis of wetland systems at the landscape and
community level. Th e course provides and introduction and practical ex perience in
common resea rch techniques , including wetland classification, vegetation mapping,
fun ction al as sess ment mod els, and field sampling techniques. Individual research
proj ects and/or a paper will be ex pected. The course includes lectures and field
trip s. (C ro ss -li sted with BIOL 427, BIOL 627)
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MSCI 580 - Asian Environmental Issues of the 21st Century, Spring, (3) Perry,
Smith
This purpose of this course is to provide stu dents with a work in g know ledge of
past, current, and future environm ental issu es in East Asi a in relation to soc ietal,
eco nomic, and regulatory structures. Emphasis will be pl aced on large-sca le envi ronmental issues that impact ecological, socia l, and economic processes . Students
wil l be expected to assimilate th e cours e material into hypoth etica l development
of future East Asian and global environmental policies. Grading will be based on a
presentation, written m id-term prospectu s, and fina l term paper on an individu al
environmenta l top ic. (Cros s- li sted with ENST 440-02) .
MSCI 583 - Molecular Genetic Data Analysis, Bioinformatics. Spring, odd years
(3) Reece
This is a lecture and largely computer-based laboratory course covering the pr in ciples and practice of analyz ing and interpreting popu lation genetic, phy loge netic
and genetic mapping datasets . Mol ec ular data sets including sequences and genotypic profiles wi ll be gen erate d on agarose gels or the automated seq uencers/
gel scanners . Data wi ll be expo rted and processed for ana lysis by the appro pri ate
suite of computer software programs. Software to be utili ze d inclu de DNA seq uence
analysis, genotyping, population genetic, seq uence ali gn ment, phylog enetic, and
mapping programs. Phylogenet ic program s wi ll includ e thos e base d on genet ic di stance, maxi mum parsimony, max imum likelihood and Bayes ian analys es. Pop ulation
genetics programs include those such as GenePop to perform sta nd ard population
genetic stati st ical analyses, Arlequin for doing AMOVAs, and STRUCTURE for doing
ass ignment testing.
MSCI 599 - Thesis. Fall, Spring and Summer (hours to be arranged)
This is the avenue for origin al research in biological , chemical, geological and
physical oceanography, environmental sc ience, marin e fi she ri es sc ience and marine resou rc e management. The maste r's project is chosen in co nsultat ion with the
st ud ent's major profe ss or and the Associate Dea n of Academi c Studi es.
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MSCI 61 o - Effects of Global Change on Modern Marine Systems. Fall (2-3~
canuel, Smith
The course will exp lore th e recent literature highlighting effects of climate and
global change on variou s aspects of marine syste ms including (but not limited to)
biogeochemical cycling, ecosystem st ructure and function, alterations in ocear'l
chemi stry, and physical processes such as polar and glacial ice melting, ocear'l
circu lat ion and sea leve l ri se. Th e course is design ed as a 2-credit course. Students
will be eva lu ated primarily on the basis of the quality and organization of the class
di scus sion they lead (including a short introductory background presentation), as
well as participation in all other class discussions. In addition, a short (5 pages)
critical writing ass ignm ent as sess ing the effectiveness of one or more recentlY
published papers on imp acts of global change in marine systems will be required.
A 3-cred it option may be made available to students who wish to undertake more
detail ed ind epe nd ent study of a particular topic in the form of additional readings
and a resea rch term paper.
MSCI 61 l - Estuarine Hydrodynamics I. Spring, even years (3) Wang.
Prerequisite: MSCI 520
Thi s course exa mine s classification of estuari es, time sca les of motions, tidal
dynamics in es tuari es , non-tidal circulation, mechanism of arrested salt wedge,
gravitat ional circulation , diffu sion induced circulation and turbulence in stably
st ratifi ed fl ows.
MSCI 612 - Estuarine Hydrodynamics II. Fall, even years (3) Wang. Prerequisite:
MSCI 61 l
Th e co ntent of th e cou rse includ es zero-, one- and two-dimensional descriptions of
estuari es, sa lt intru sion, and pollutant flu shing se diment transport through estuaries, fi eld ex peri ence in estuari es and mod el laws for estuarine mod els.
MSCI 615 - Hydrodynamic Modeling of Estuarine and Coastal Waters. Spring
(3) Wang. Prerequisite: MSCI 613 or Instructor's consent
Thi s course will su rv ey numerical method s for the so lution of partial differential
equ ation s de scribing th e es tuarine and coastal water motion and transport . Topics in clud e stability, acc uracy, consistency and convergence analysis of numerical
sc heme, formulation of primitive and scalar transport equations, and the pre - and
po st-process ing for num eri ca l computational mod els. The course will involve
class room lectures , se minar readi ng s, and appl icat ion of models for operational
environm ental prediction .
MSCI 617 - Estuarine Water Quality Models. Fall, odd years (3) Staff.
Prerequisite: MSCI 61 l
Thi s co urse exa mine s the principle s of mass balance, physical transport processes,
diffu sion and dispersion in estuarin e environm ents. Water quality processes, repre se ntation of bioch emical transformations, dissolved oxygen modeling and survey
of availabl e model s are other topics of discussion.
MSCI 62 l - Coastal Morphodynamic Processes. Fall, odd years (3) Friedrichs
Th e emphasis of thi s cou rse is on th e mutual adjustments between coastal deposition al and ero sion al morphologie s and the hydrodynamic processe s that cause
se dim ent t ransport and tran sport gradients. Continental shelf, beach/shoreline,
reef, deltaic, and es tu arine proce sses will be exa mined . The course involve s a mix
of class room lectures , se min ar discussion and st ud ent presentation of reading s,
applic ation of computer models, and analysis of fi eld observations.
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MSCI 623 - Isotope Geochronology. Fall, odd years (3) Ku eh l
The focus of the cours e is on the principles of rad ioi sotope dating techniques
with emp hasis on those applicable to marine settings . Equations of radioisotope
decay and in growth will be detailed along with the geoch emical systematics of
eac h tec hniqu e.
MSCI 624 - Ocean Waves: Theory, Measurement and Analysis. Fall, even years
(3) Maa. Prerequisite: Instructor's consent
In thi s course, students are introduced to lin ear water wave th eo ry and its applications. Course topics includ e mech ani sms of wave generation (wind waves and t id es) ,
the governing equations, wave properti es , wave tran sformation , spec ial cases for
tidal wave propagation (e.g., Ke lvin waves), wave bottom boundary layer, nonlin ear
properti es (i.e ., radiation stress) . Practical ap plication s of numerical models for
wind wave generation, wave tra nsfo rm at ion, the spectrum analysis for wave measure ments, and harmonic analysis for tides will be introdu ced and demonstrated.
MSCI 625 - Multivariate Analysis and Time Series. Spring, odd years (3) Forrest
This co urs e will address the topics of regression and modeling, analys is of res idual s;
multivariate regres sion, eigenvector methods , principal component analys is and
factor ana lysis. Fourier and stochast ic models appli ed to geophysical and other
time se ries data sets will be includ ed.
MSCI 626 - Advanced Quantitative Methods for Marine Scientists. Spring (3)
Staff
Topi cs in this course include an introduction to matrices, multiple regre ssion, sensitivity analys is, non -linear function -fitt ing techniques. Addition al areas of focus in clude
empirical eig enfunction method s with ap plicat ions , comple x notation as applied to
t he description of sinusoida l variatio ns, an d fourier tran sforms spectra and fi lteri ng.
MSCI 627 - Marine Organic Geochemistry. Spring, even years (3) Canuel.
Prerequisite: Organic Chemistry
This course focuse s on th e characte ri zation of organic ca rb on, nitroge n, phosphorus
and sulfur in the marine environment. Mod ern methods of organic analys is t hat
enh ance our understanding of how orga ni c mate rials cycle through the oceans w il l
be discussed. Topics includ e th e role of organic matte r in the C, N, Sand P cycles ;
chem ical co mposition of marine organic matter; biogeoch emistry; diagenetic transformations of organic materi als; organic matter decomposition and preservat ion ;
and petroleum geochemi stry.
MSCI 627L - Marine Organic Geochemistry Lab. Spring, even years (1) Canuel.
Prerequisite: Organic Chemistry
In this 1-credit lab module st ud ents will conduct an independent lab project that
complements the lecture portion of MSC I 627.
MSCI 630 - Advanced Aquatic Chemistry. Spring, even years (3) Beck
This course exp lore s the bas ic principles of nat ural water chemistry, with particular
focus on marin e systems. Topi cs in clud e chem ical kin etics and thermodynamics,
io ns in aqueous so lution, acids and bases, carbonate chemistry, oxidation and reductio n reactions, so rption and mineral precipitation/d issolution , and photochemical
processes, with reference to biogeochemical cycling in marine waters.
MSCI 638 - Fish Histology and Histo-pathology. Spring, even years (4) Vogelbein
The co urse is a detailed examin atio n of the norm al microscopic structure and
function of ti ss ues and organs in fishes and th e morph o logical and funct ional
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chang es th at occ ur in ti ssue s during di sease . Infect ious an_d non -infectiou_s diseases,
in clu din g pat holog ica l chang es eli cited by chemical to x rc ants _a nd env ironm enta l
factor s w ill be eva lu ated . Lab wi ll consist of in -depth tra rnrng rn routrne methods
of paraffin hi sto logy and hi stoc hemi stry . (Three lecture and 3 laboratory hours.
Res t ri cted t o 6 st ud ent s.)

MSCI 640 - Quant itat ive Ecotoxicology. Spring (4) Newman
Thi s cou rse covers es se nti al ecotox icology principl es and quantitative methods
for t he analysis of ecotox ico log ica l data. Laboratory exe rci ses will include method
app li cat ions w ith PC-based software. Empha sis will be placed on the sc ientific and
st ati st ical so undn ess of techniqu es .
MSCI 641- Identifying, Quantifying and Communicating Environmental Risk.
Fall (3) Newman
Method s for id ent ifying harmful age nt s, quantifying any associated risk, and communi cat in g that ri sk w ill be covered in this course, w ith an emphasis on practical,
quant itative techn iqu es . The ba sic NRC framework and methods for env ironm enta l
ri sk assess ment are prese nted for co mparative, retro spective, and predictive assessment s. Th e course ex pl ores logica l and quantitative method s for id ent ifying hazards
in th e prese nce of hi gh un cert ain ty, working in t ea ms to effect ively assess risk,
and co mmun icating ri sk to stake hold ers. Bayesian inference and estimation will be
emph as ize d w ith addit iona l t heory and quantitative method s drawn from cognitive
psychology, epid emi ology, inn ovat ion diffu sion theory and group decision theory.
MSCI 642 - Practical Environmental Statistics. Spring, even years (3) Newman.
Prerequisite: Instructor's consent
Thi s co urse ex plores practica l stat ist ics for sampling, measuring, and making sound
inferences from environm ental data. The course is intent iona lly a broad survey of
meth ods appli ca ble to physica l, chemi ca l and biologi cal stud ies, drawing exa mples
from eac h of th ese areas. It w ill blend lect ures, student-d irected ex ploration of
co nce pts , and co mputer-base d exa mpl es. Exerc ises wi ll be done with the SAS
stat ist ical software pack age and ot her more spec iali ze d shareware. Eight general
th emes w ill be addresse d: quantitat ive meas urement, bas ic me as urement quality
co ntro l/o ut li er detect ion, vari ance structure, applic at ion s of regression ana ly sis,
sa mpl e size es t im at ion, es tab li shing field sa mpling or laborato ry ex periment designs, qu antifying beli ef, and Monte Ca rl o/Bootst rap method s.
MSCI 648 - An Introd uction to Mathematical Biology. Fall (3) Staff
In th is co urse, st ud ent s are g iven an introduction to developing , simul at ing , and
analyz in g models to answer biolog ica l qu est ion s. Mathematical topics may includ e
mat ri x models, non -lin ea r difference and differential equations, and stochastic
mod els. Bio log ica l top ics may in clude eco logy, epid emiology, evo lution , molecular
bio logy, and phy siology. (Cro ss- liste d w ith MATH 345) .
MSCI 649 - Modeling Biological and Ecological Systems. Spring, even years
(3) Brush, Latour
Thi s co urse prov id es an in trodu ct ion to quantitative modeling in marin e science,
wit h an empha sis on th e process of co nstructing mec hani stic models of biological,
eco log ica l, and biog eoc hemi ca l process es. General topi cs includ e determination of
mod elin g obj ectives and ass umptions, mod el formulat ion and parameter estimation,
dete rm in ation of mod el acc uracy through ca li brat ion, validation , and sensit ivity
analysis, and use of mod els to addres s scientifi c qu est ion s through simulation
analys is. Ty pes of mod els covered in clud e compartmenta l ecosystem model s,
age/s ize-stru ctured pop ul ation model s, and food web network analy sis, with con-
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sideration of deterministic, stochastic, and spatially explicit approaches. Lectures
are supp lemented with readings from the prim ary literature and stude nts receive
hands -on experience building and using models through in -class lab exe rci ses.
MSCI 652 · Marine Plankton Ecology. Fall, odd years (3) Smith, Steinberg, Tang.
Prerequisite: MSCI 524 or 526 or consent of the instructors
This course will cover contemporary topics in cellular, popul ation, community and
ecosystem level dynamics of plankton systems, in cludin g nutrients and organi c
matter, viruses, bacteria, phytoplankton, protists and zooplankton. Course form at
will be primarily discussions, student presentations, literature eva lu ation , and writ·
ing exercises .
MSCI 653 · Marine Benthos. As required (3) Diaz, Schaffner. Prerequisite:
Permission of instructor
Ecology of marine and estuarine benthos is the focus of this course. Emphasi s is
placed on determining how ecological processes affect fun ction and structure of
benthic communities. Consideration is given to interaction s among autotroph s,
microheterotrophs and larger metazoans and interactions between t hese organi sms
and their physical-chemical environments.
MSCI 655 · Stable Isotope Biogeochemistry. Fall, even years (2) Anderson, Bronk
This course is a survey of applications that use stab le isotopes of ca rbon , nitrog en,
oxyg en, and su lfur to define elementa l flow through ex perim ental and natural
systems . Topics include stable isotope theory; tracer vers us nat ural ab und ance
techniques; quantifying processes of elemental uptake, regeneration, and respiration; and defining trophic relationship s using multipl e tracers .
MSCI 656 · Seagrass Ecosystems. Spring, odd years (1 ·2) Moore, Orth
Thi s lecture-se minar course covers topic s related to seagrass ecosystems . Emphasis
will be on the structure and function of seagrass communiti es, su bm erged angiosperm physiology, primary and secondary production , and integration of seag rass
commun iti es to the marine environm ent. Students w ill be assigned proj ect s to
complete . Course credit will depend upon difficulty of the ass ignm ents and mu st
be arrang ed prior to registration .
MSCI 658 · Larval Ecology. Spring, odd years (3) Mann
The course is based on a broad discu ssio n of the following topics within the marine
invertebrates : the concept of th e larva l form, spawning and developmental patterns,
limitations on the fertilization process and embryo logy, the Reynolds number envi ro nm ent at typical larval size, fe edi ng and nutrition in th e larva l size range , larval
size and parental investment, larval di spe rs al and supp ly in main ta inin g community
structure, roles of physical versus biological processes in inducin g metamorphosi s,
ear ly po st-metamorphic survival, and larval ecology in extreme envi ro nm ents.
MSCI 659 · Phytoplankton Ecology. Fall, odd years (3) Smith. Prerequisite s:
MSCI 501 (may be taken concurrently with Instructor's consent.)
This course will examine the factors, which influ ence t he growth, losses and distributions of phytoplankton in marine systems. Topics in clud e photosynthesis,
pigmentation , productivity, biochem ical fractionation, grazing, and nutrient uptake
and interactions. A laboratory will introduce stu dents to modern methods used in
the st udy of phytoplan kton such as isotopic measurements , HPLC ana lysis of pigments, fluorometry , and im age analysis . Samp les from the loca l estuaries wil l be
used in th e laboratories to illu strat e t he princip les discus sed in class.
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MSCI 660 - Zooplankton Ecology. Spring (4) Steinberg, Tang
This course wil l ex am in e the eco logy, natural hi sto ry, bas ic cel l or body des ign
features, phys iology, and li f e hi sto ri es of all th e majo r gro up s of zoop lankton.
Food webs, spec iali zed hab itats , physical -biological co upling, and behav ior are
also discussed. Laboratories wi ll concent rate on the groups or topi cs that are be in g discussed th at week in lecture. Th e laboratories wi ll be devoted to studying
fres hly co llected (live local net tows), labo rato ry cultured, and occasional ly mus eum
spec imens of the va ri ous ta xa , and to in troducing stud ents to met hod s of study of
zoo pl ankton eco logy (micro scopy, biom ass measurem ent , grazing experim ents).
There wi ll also be f ield trip s.
MSCI 663 - Deep-Sea Biology. Spring (2) Vecchione . Prerequisite: Instructor's
consent
Stud ents wi ll rece ive an introduction to t he an imal s of th e deep sea and characteristi cs of dee p-s ea and pol ar ecosystems. Lecture s wi ll su rv ey the major metazoa n
groups found in deep -sea hab itats, as we ll as physica l characterist ic s of the environments and adaptat ions to life in these cold, dark, hyperbar ic reg ions. An
op portunity to partic ipate in a deep -sea t raw li ng cruise may be coordinated with
t he co urse.
MSCI 664 - Marine Conservati on Biology. Fall, even years (3) Lipcius
This course focu ses on the app li catio n of multidisc iplinary sc ientific principl es to
th e prot ect ion, enh ance ment and resto ration of marin e bi odiversity (genetic, species, commu nity and ecosyste m). Ecological emp has is will be on th e conservation of
biodive rsity threatened by habitat degradation and lo ss, overexplo itation , invasive
spec ies , and globa l change. Soc ial, lega l, econo mi c and po li tical influ ences wil l be
discussed. Also in clu ded w ill be practica l app li cat ion through case st udi es and
t raining in popu latio n viab ility analysis. (Lecture and labo ratory)
MSCI 666 - Ichthyology. Spring (4) Hilton
Fi shes form a larg e, diverse gro up of ve rteb rates that are cultura lly, eco nomi ca lly,
and sc ient ifically important, and t hey offer much for t he study of evo lution ary biology. Thi s course provide s an intensive overview of all as pects of the evolu tion of
fi shes, with an empha sis on the ir morphology and systemat ic relat ionship s; other
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topics include the biogeography, function al anatomy, and physiology of fishes. The
lectures cover the diversity and evo lu tionary history of fossil and living fishes, and
discuss the ev id ence for different hypotheses of their phylogenetic relationships .
The mandatory lab sect ion emphasizes dissection-based anatomica l study and the
global diversity of fishes, and includ es some field samp ling.
MSCI 667 - Experimental and Quantitative Ecology. Fall, odd years (3) Lipcius
The course addresses the design, conduct, analysis and in terpretation of field and
labo rato ry ex periment s in eco logy. Th e lectures, discus sio n and supervised fi eld
and laboratory projects are designed to illustrate the diversity of exper im ental and
quantitative approaches in use by eco logists . Topics in clud e the scientific method,
experim ental design, th e us e and abuse of statistical techniques, mode li ng and
manuscript preparation, with emphasis on topical eco logica l issues such as those
dealing with predatory-prey interactions, recruitment phenom ena, env ironmental
science (e.g ., dose-response assays) and metapopulation dynamics. (Lecture and
labo rato ry)
MSCI 668 - Malacology, Spring, even years (3) Mann
Th e co urse begins with a discussion of the ancestral mollusc form and the foss il
record, proceeds through exa min at ion of the structure and function of the mollusca n shell. It concludes with revi ews of mollu sca n taxonomy, reproduct ive biology,
physiology, eco logy, and feeding mechanisms.
MSCI 669 - Linear and Generalized Linear Models in Ecology. Fall (3) Fabrizio.
Prerequisite: MSCI 528 or consent of instructor, and ability to program in
SAS or R.
Th is course emphasizes the design and ana lysis of field data (e.g., retrospective
stud ies, experim ental manipulations in the field), rather than design and analysis
of contro ll ed laboratory experiments . Students wi ll gain a working knowledge of
linear and ge nera li zed lin ear models useful in the ana ly sis of eco logical data. Both
theoretical development and app li cat ion of statistical method s wil l be presented.
MSCI 670 - Stock Assessment Methods. Spring (3) Hoenig
This co urse will survey methods for assess in g the status of exp loited popu lat ions
given various comb in ations of data types . Emphasis wil l be placed on deriving statistica l methods using maximum li kel ihood and other analyti ca l techniques , and
on computing estimates for a variety of datasets. Population models will be used
to integrate info rm at ion on stock status in order to determine appropriate management measu res. Additional topics include analys is of uncertai nty in the assessment
of re su lts and implications of uncertainty for managem ent, analys is of research
surveys, comme rci al catch, fishing effort , and tagging data .
MSCI 671 - Fisheries Population Dynamics. Fall (3) Latour
Thi s co urse prov id es an introdu ct ion to the fundamental proc esses govern in g f ish
population dynamics, with an emp has is o n the theory and pract ica l applicat ion
of models used to characterize the factors influencing population abundance.
Topics include the theory of mortality, growth, stock-recruitment (compensation,
depensation), surp lu s production, VPA, statistical catch -at-age, tagging , and the
introductory aspects of multispeci es and fisheries ecosystem models . Lectures are
supp lemented with readings from the primary literature and students receive hands on experience w ith nonlinear parameter estim ation through computer laboratory
sess ions using the statistical software package R.

43

MSCI 672 - Ecology of Fishes. Fall (3) Sutton
This course w ill provid e students w ith an und erstanding of fish eco logy as related
to vertebrate evo lu tion and divers ity, systematics, feeding and reproductive biol ogy, ea rly life hi story eco logy, and fi sh community structure and biotic interaction s.
MSCI 673 - Marine Molecular Genetics. Spring, even years (3) Graves, McDowell,
Reece. Prerequisite: Undergraduate Genetics or permission of instructor
St ud ents w ill st udy the evo luti onary processes responsible for the intra- and in terspecific genetic relation ship s of marin e organisms, with an emp hasis on the
appli cat ion of current mol ecul ar met hodologi es. 3 hrs . Lecture .
MSCI 674 - Marine Molecular Genetics Laboratory. Spring, even years (2)
Graves, McDowell, Reece. Prerequisite: Undergraduate Genetics or permission
of instructor
St ud ents wi ll elu cid ate intra- and interspecific genetic relationships by emp loying
a var iety of mol ecul ar t ec hniqu es for the ana lysis of proteins and nucleic ac id s (5
hrs. of laborato ry) .
MSCI 684 - Coastal and Marine Policy Implementation: The Art & Science of
Governance. Spring (3) Hartley
This co urse w ill examin e rea l world exa mpl es of implem entation of local, state,
federa l, and reg ional coas t al and mar in e policie s through case stud ies, guest
speake rs, and literat ure from pub li c adm ini st ration, policy, and political sc ience.
MSCI 685 - Practical Application of Marine Resource Management Techniques.
Hershner, Staff. As required (1 -3)
In thi s co urse , students partic ipate in rea l world management activ iti es under th e
gu idance of involved faculty m emb ers and in ass ociation and consultation with
membe rs of va riou s leve ls of government. Topics may includ e issue identification
and reso lution, com mittee invo lve m ent at local, regional, state, interstate, and
federal leve ls of gove rnm ent, deve lopm ent of management plan s, drafting position
papers, deve lop in g draft leg islat ion and ex posure to policy making mechani sm s.
Requirement s w ill vary depending on th e iss ue(s) addressed . Students will be
eva lu ate d o n participation, written work (memoranda, position papers, etc.) and
know ledge gain ed as ev idenced by in teraction with staff and by other mean s. The
co urse may be repeated prov id ed the in st ructor determine s there is no duplication
of mate ri al. Cred it, which mu st be arrang ed in advance of regi stration, will depend
upon difficulty of the ass ig nm ent .
MSCI 687 - Environmental Policy, Fall, (3) Hicks
Thi s co urse wi ll ex plore poli cy making for environmental probl ems and will focu s on
iss ues that are loca l, nat ional, and international. Th e course will primarily focus on
nat ional envi ro nm ental policy, and the procedures by which policy is implemented
at bot h loca l and reg ion al leve ls. Issues ex plored wi ll include water pollution policy
and land -use in the Chesapeake Bay, U.S . Marine Mammal Policy, and U.S. water
and air quali ty regu lat ions. For eac h of th ese iss ue s, U.S. laws and regulations as
well as federal age ncies ' approac hes for quantitatively assess ing the benefits and
costs of environm ental po li cy wi ll be exa mined . (Cross-listed with PUBP 622)
MSCI 689 - Public Policy for Science & Professions. Fall (3) Gilmour, Rossiter
Thi s co urse exa min es a co mp onent of the larger process of law and rul e making,
fo r stud ents to und ersta nd th e id entification and definition of a policy problem,
t he ge nerat io n of opt ions or choices for ad dre ss in g the problem, th e se lection of
a part icu lar po li cy opt ion through political in st itution s (e.g., the execut ive or leg-
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islative), the development of a plan for implementation, and the implementation
and eva lu ation of the outputs and outcomes of policy. The course is specifica lly
designed for an interdisciplinary class of graduate students from the Schools of
Business, Education, Law, and Marine Science, and non -master's in Public Policy
from the School of Arts and Sciences. Students wi ll come to understand public
policy as an academ ic discipline and as a systematic method of thinking about the
design, development and assessment of public sector policies and programs. By
the end of the course stude nts will develop the sk ill s required to define and ana lyze
policy issues and problems, art iculate relevant decision -making cr iteria for policy
ana ly sis, eva luate alternative policy so lution s, assess their political and economic
implications . Th e course is taught in an engaging sem in ar format using provocative
materials with practical application.

MSCI 693 - (LAW 424). Environmental Law. As required (3) Law School Staff.
Prerequisite: Consent of instructor
Students will study the nature and causes of env ironm ental pollution and of the
main lega l techniques for its control. The course will consider the common law, the
env ironm ental impact assessment process (e.g., the National Environmental Policy
Act), and the basic regulatory framework for ai r, water and so lid and hazardous
waste contro l (the Federal Clean Air Act, Clean Water Act and Resource Conservation
and Recovery Act), with attention given under each statute to the basic regulatory
framework and the main policy issues presented by it. Other topics w ill includ e the
ro le of the federal courts in reviewing agency act ion, new developments in federal
adm ini strat ive law (including current efforts at adm ini strative law reform), natural
reso urce management and allocat ion issues involved in the division of scarce resources (e.g ., air and water) among compet ing users, to x ic and hazardous substance
regulation, and enforcement of enviro nm ental laws.
MSCI 694 - (LAW 425). Land Use Control. As required (3) Law School Staff,
Butler. Prerequisite: Consent of instructor
This course presents an ana ly sis of the legal principles govern in g the use and
management of land and the fundamental values underlying tho se principle s.
While focusing primarily on government regulation of land use, the course also
will exa min e common law rules, which affect the way that land is used. Top ics that
might be considered include judicial contro l of land use , zo ning and the rights of
landowners, zoning and the rights of neighbors, land us e planning, public regula tion of lcllnd development, aesthetic regulation, and the preservation of natural and
historic resources.
MSCI 695 - (LAW 453). Administrative Law. As required (3) Law School Staff.
Prerequisite: Consent of instructor
This course is a study of practice in the administrative process, examin in g the
procedures for adm ini strative adjudicat ion and rule making; leg islat ive and judicial
contro l of administrative act ion; and public access to governmental processes and
inform ation.
MSCI 697 - Problems in Marine Science. Fall, Spring and Summer (1-4) Staff
This is the avenue through which supervised projects may be selected to suit the
need s of the graduate student, including those wishing to perform an intern ship as
part of the Curricular Practical Training Program. Projects are chosen in consu ltation
with the student's major professor and the in structor. Acceptab le research outl in es
and project reports are required, and the amount of credit depends upon difficu lty
of course. Examples of projects offered in recent years includ e manag ement is sues in she llfi sh sa nitat ion ; groundwater nutri ent processes; bacterioplankton
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methods and techniques; pest icide analysis in environmenta l samples; marine
mol ecu lar population genetics; and law and policy relating to the introdu ction of
non -indigenous plants. Subjects will be announced prior to registration and after
approval by the Educational Policy Committee (EPC).

MSCI 698 - Special Topics in Marine Science_ Fall, Spring and Summer (l-3) Staff
Thi s is the avenue through wh ich subjects not covered in other formal courses are
offered. These courses are offered on an occasional basis as demand warrants.
Exa mple s of courses offered in rece nt years include : continental margin sedimentation; biomin erali zation in marine organ isms; molecular markers and evo lution ;
oligochaete biology ; quantitative methods of image analysis; and organism-sediment
interact ions in coastal systems. Subjects will be announced prior to registration
and after approval by the EPC.
MSCI 699 - Dissertation. Fall, Spring and Summer (hours to be arranged).
This is th e avenue for original research in biological, chemica l, geological and
phy sical oceanography, env ironmental science, marine fisheries sc ience and marine resource managem ent. Th e doctoral proj ect is chosen in consultation with the
stud ent' s major professor and the Associate Dean of Academic Studies.

{.lwderfr~at:e- &-vr~
In addition to the courses li ste d in thi s section, advanced undergraduates may take
500 - leve l courses with the permission of th e in structor. Undergraduate students
taking any of the SMS "Fundamentals" courses (MSCI 501 A-D, li sted under Gradu ate Courses) in cluding those pursuing the undergraduate minor in marine science,
should register for the 02 sect ion s.

MSCI 330 - Introduction to Marine Science. Spring (3) Bronk, Patterson, Tang.
Prerequisites: GEOL 101, 110 or 150, OR BIOL 220 and 225 (formerly BIOL
203 and 204)
In this course the physical, chemical, biological and geological processes operating
in the world's oceans will be described. Th e interd isciplinary nature of oceanography is emph as ized, prov idin g an integrated view of factors, which control ocean
hi sto ry, circulation, chemistry and biological productivity. (Cross- li sted with BIOL
330 and GEOL 330)
MSCI 331 - Coastal Marine Environments. Summer (3) Brubaker, Luckenbach,
Perry and Smith. Prerequisites: MSCI 330
This fi eld course is des ign ed to in troduce undergraduate students to field research
in th e marine environment. Class sess ions will take place over an intensive 14-day
period at the VIMS marine fi eld station located on the Eastern Shore in Wachap reague, Virginia . This interdi sc iplinary course will involve study of concepts and
linkag es betwee n cli mate change, hydrodynamics, coastal morphodynamics, biologica l d ivers ity and function. Fi eld in struction w ill focus on three coasta l ecosystems:
barri er islands, coasta l bays, and sa lt marsh es. The course also will exami ne the
influ ence of nat ural and anthropog enic forcings, includin g clim ate, tides, waves,
currents, nutri ent enrichm ent, and land -use change on ecological respons es and
their feedbacks. A se ries of lectu re s will be presented to provide students with a
ba sic understanding of eac h ecosyste m, the communities present, the linkages
between ecosyste ms, and the phys ical/b iolog ical drivers that regulate community
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composition and process rates . Students will be provided opportunities for hands-on
experience with observational tools (e .g., datasondes, geophysical seism ic profi lers, seafloor mapping systems, wave and current measuring devices) and ana lytical
techniques (microscopic, ch lorophyll , nutrient, plankton analy ses) typically used
for field investigations. Each student wil l take part in a team effort to perform a
hypothesis-driven research project, collect, ana lyze and present data. (Cross- listed
with Biol 404, Geology 407 and ENSP 440)

MSCI 332 - Coastal Marine Habitats in North Wales. Summer (3) Luckenbach,
Perry
This is an intensive 16-day, field-based course conducted in north Wales, U.K. in
assoc iation with the School of Ocean Sc iences, Bangor University. The course emphasizes field-based instruction and student-led data co ll ection in coastal marine
environm ents in northern Wales, the Isle of Anglesey and the eastern Irish Sea. Topics include the ecology of rocky shores, biological and physical processes affecting
species distribution and eco logy in high energy macrotid al coastal environments,
paleo-oceanography and geological history of the region. Permission of the instructor is required. (Second Summer Session)
MSCI 398 - Marine Science Seminar. Fall, Spring (l) Staff
One or more sect ion s of one-cred it sem in ar courses will be offered to undergradu ates interested in marine sc ience eac h semester. The courses will exp lore a range
of interd isc iplin ary topics in marine sc ience and the slate of offerings will change
each semester. Examples of courses offered in recent years in clud e: Climate
Change in the Frozen South, Chesapeake Bay Fisheries and Environmenta l Is sues
and Marine Conservation Biology. Subjects will be announced prior to registration
and following approval by the Undergraduate Minor in Marine Sciences Curriculum
Committee and the Associate Dean of Academic Studies. Depend in g on the topic,
a spec ific section may be cross -li sted with GEOL 407 (Specia l Topics in Geology)
and/or ENSP 249 (Env ironm enta l Cha ll enges: Topics) .
MSCI 460 Ocean and Climate. Spring (2) Tang. Prerequisite: MSCI .3 30
This course will exam in e how physical, geolog ical, chemica l and bio log ical processes
in the oceans together affect the planet's clim ate in different time and spatia l sca les.
Abrupt climate change caused by recent human activit ies wi ll also be d iscussed .
MSCI 497 - Problems in Marine Science. Fall, Spring and Summer (1-4) Staff
This is the avenue through which supervised projects are selected to suit the need
of the upper level undergraduate student. Projects are chosen in consultation with
the student's supervising professor and the instructor. Credit hours depend upon
the difficulty of the project and must be arranged with the instructor in advance
of registration .
MSCI 498 - Special Topics in Marine Science. Fall, Spring and Summer (l-3) Staff
Th is is the avenue through which subjects not covered in other forma l courses are
offered. These courses are offered on an occasiona l basi s as demand warrant s.
Subjects will be announced prior to registration. Hours to be arranged .
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Students general ly are bound by the requirements stated in the catalog for the
academic year stated in their Notification of Admission letter. The department in
which a student spec iali zes and individual advisory committees may prescribe additional requirements for their students.

//~~~
To fulfill the full-time academic residency requirement of the School of Marine
Science, students must:
l . Successful ly complete the core course requirements;
2. Be a full -time student in academ ic standing for two consecutive semeste rs .
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Successful completion of the SMS core curr iculum ensures that students achieve a
broad understanding of the essent ial processes that define oceanic, coastal, and
estuarin e environments . Students are expected to build upon this foundation by
pursuing specia liz ed and advanced courses tailored to the needs of their in dividu al
research projects.
Relative to this goal, specific objectives of the SMS core course curriculum are to:
• Educate students in the fundamentals of marine sc ience in a way that fosters
interdisciplinary and synthetic understanding of oceanic, coastal and estuarine
systems;
• Provide students with an appreciation for the integration of marine sc ience and
its app li cation to complex environmenta l problems;
• Ensure that students have the methodological, quantitative and communication
ski ll s needed to pursue successful careers in marine science .
Students must pass all required SMS core courses with a grade of B- or better by
the end of their second year in the School of Marine Science. Students are required
to choose courses in each of the following four groups, I-IV, as follows:
I. Fundamentals Core Courses: MSC! SOJA, 5018, SOlC, 5010, 501 E, or 501 F
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•

A Ph.D. student must choose four (4) of the fundamentals courses outside of the stude nt' s specialty.

•

A M.S. student must choose three (3) of the fundamentals courses outside
of the student's specialty. (For example, a student in the Department
of Biological Sc iences is encouraged to take Fundamentals of Biological
Oceanography; however, it will not satisfy the core course requirement.)

•

Successful completion of an advanced principles core course outside
of one's spec ialty in lieu of one of the above Fundamentals Courses
w ill also satisfy the above core course requirement. In order for a core
course to satisfy the core course requirements, a grade of B- or above
must be earned in the course.

II. Advanced Principles Core Courses:
•

Students in either degree program must choose one of the advanced
principles courses their department of specialty (For examp le, a student
in the Department of Biological Sciences must take MSCI 526):

•

Biological Sciences: MSCI 526

•

Environmental & Aquatic Animal Health: Any course in the department
over the 550 leve l

•

Fisheries Science: MSCI 528

•

Physical Sciences, discipline specific: MSCI 520 (physical oceanography);
MSCI 522 (geological oceanography); MSCI 524 (marine chemistry)

Ill. Quantitative Core Courses:
Students in either degree program must choose at least one of the following
quantitative courses; the required course may be specified by each department:
MSCI 504, MSCI 554,orMSCl642

IV. Interdisciplinary Core Requirement:
Students in any degree program are required to take the following interdisciplinary course: MSCI 503

])¥a-r~ ~e,. &-vr~
In addit ion to the SMS core courses specified above, students are expected to take
core courses required by their department as follows:

Biological Science: MSCI 51 SA (every Spring Semester).
Environmental and Aquatic Animal Health: MSCI 51 SB (every Fall and Spring
Semester) and at least one addit ional departmental offering.
Fisheries Science: MSCI 51 SC (every Spring Semester) and one of the following:
MSCI 625, MSCI 667, MSCl669, MSCl670, orMSC l 67l.
Physical Sciences: MSCI 51 SD (every Fall and Spring semester) and at least one
advanced course (550-level or higher) appropriate to the student's specia lty.
*Students will be expected to register for seminar (MSCI 51 5) as required by their re spective departments; however, only two (2) cred its will be applicable to the degree.
~t--
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With the exception of MSCI 503, students who have had comparable course work
elsewhere may petition for exempt ion from any of the SMS core courses . The appli cation for core course exemption must be approved by the core instructor(s) of the
SMS course for which exempt ion is sought. Prior to consultin g the core instructor,
the student must attach the following to the applicat ion for exemption: (1) a syl labus of the student's app licab le prior course work and (2) a transcript show ing the
grade/credits of the student's prior course work. The SMS instructor must indicate
on the app licat ion that he/she has reviewed the student's previous studies and is
satisfied that those studies are suffic ient to permit exemption from the applicable
core course. The app licat ion and attac hm ents must be submitted in entirety to the
Academic Status and Degrees Committee, in care of the SMS Registrar (Registrar@
vims .edu) . Credits for exempted courses wi ll not be transferred to a student ' s
record until the student petitions the Academic Status and Degrees Committee for
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credit transfer and the Associate Dea n of Academic Studies approves the request,
There are no exe mption s from MSCI 503.

/<~~-&vr~

In order for a core course to sat isfy the core course requirements, a grade of B- o~
above must be earned in the course. A deficiency in a core course may be mad ~
up by:

l. retak ing the course and pass ing with a grade of 8- or better;
2. taking anoth er course from the core group (outside of specialty) with a grad ~
of B- or better;
3. taking an Advanc ed Principl es core course (outside of specialty) with a grad ~
of B- or better.
In the case of non -co re coursework, degree credit is granted only for the course if")
which a stude nt earns a grade of "C" or above. A gradu ate student may also repeat
one non -core course in which a grade of "C" or lower is received. When a cours ~
is repeated, both the initi al and new grades earned are included in computation ~
of quality point requirements. Any stud ent receiving more than one "D" or "F'' in q_
program of st udy w ill be dis mi sse d from the degree program .

Tr~w- ef4 ~ Cruut
On the reco mmendation of the Academic Status and Degrees Committee and th~
approva l of the Associate Dea n of Acad emic Studies, a regul ar student may apply
up to l 5 hours of graduate credit for graduate courses equivalent to the SMS cor~
courses ea rn ed at anoth er accredite d institution. Credit may be transferred only
for cou rses in which t he student rece ived a grade of "8" or better and will not be
counted in compiling his/her quality point ave rage at William and Mary.
To petition for accepta nce of transfer credits, th e approved application must be
submitted to the Academic Status and Degrees Committee c/o the SMS Registrar,
(Reg ist rar@vims.edu). Th e appli catio n mu st includ e documentat ion for the course(s)
proposed to sup pl ant the core course(s), and a statement from each School of Marine Science facu lty teaching the course for which transfer credits are sought. Th e
facu lty member's stateme nt mu st indicate that he/s he has reviewed th e student's
previous stud ies and is satisfied that those st udi es are sufficient to permit accep tance of the appl icable transfer credits.
Stude nts may petition for up to six additiona l credit hours of graduate work not
already app li ed toward anothe r degree, but the total transfer credits cannot exceed
1 5 hours . The cred its must have been ea rn ed in courses appropri ate to the student's
program in the SMS and must fall within the time specified by the general college
req uireme nt s for degrees.

//v~-&vr~
Any graduate stude nt m ay aud it a graduate or undergrad uate course with permis sion of the in structor, the student's ad vi sor and the As soc iate Dean of Academic
Stud ies. The form may be obtained from the SMS Reg istrar.
Before beg innin g the audit, the stude nt and the in structo r must agree on what is
required for the audit to be successfu l. The audited course is li sted on th e student's official tra nscript as either a grade of 'O' for a successfu l au dit, or 'U' for
an unsuccessful audit.
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The grades A (excellent), B (good), C (fai r), P (pass), in certain courses, D (unsatisfactory), and F (failure) are used to indicate the qu ality of work in a course. "W"
indicates that a student withdrew from the Co ll ege before mid -semester or dropped
a course between mid -se mester and the last day of class and was passing at the
time that the course was dropped .
For eac h se mester credit in a course in which a student is graded A, 4 quality points
are awarded; A-, 3.7; B+, 3.3 ; B, 3; B-, 2.7; C+, 2.3; C, 2; C-, 1.7. P carries credit but
is not included in a student's quality point ave rage ; D and F carry no cred it, but the
hours att empted are included in the student's average.
In addition to the grades A, B, C, P, D, F, and W, the symbol s "G" and "I" are used on
grade reports and in the College records . "G" is given to work in progress towards
master's (MSCI 599) or Ph.D. (MSCI 699) research, since there is insufficient evidence
upon which to base a grade. "I" indicates that because of illness or other major
exte nuating circumstances, the student has postponed, with the ex plicit con sent of
the instructor, the completion of certain required work. "I" automatically becomes
"F" at the end of the next semester if the postponed work has not been completed.

l>eyre,e.. ,Pr~r~ l l f ~
Student progres s within the degree programs of the School of Marine Sc ience is
guided by milestones, which spec ify how long a student has to complete each
degree requirement. In addition to fu lfi ll ing course and credit- hour requ ireme nts,
the stude nt must complete and document their program milestones . Forms for
documenting completed mileston es are available from the Office of Associate Dean
of Academ ic Studies or may be printed from the following URL: http ://www.vims.
ed u/i ntran et/grad u ate_stud i es/form s/ i nde x. p hp
Th e mile sto nes of the School of Mar in e Science are as follows :
•
•
•
•
•
•
•
•
•
•

Selection of Major Profes so r
Selection of Comm ittee & Research Topic
Pre-Qualifying In terview
Comprehensive Exa min at ion (Ph.D. only, for thos e entering Fa ll 2008
or later)
Qualifying Examination
Prospectus Acceptance
Admission to Candidacy
Seminar Pre se ntation
Defense of The sis or Di sse rtation
Acceptance of Approved Thesis/Dissertation by Swem/Hargi s Libraries

Failure to meet major milestones (Qualifying Examination, Comprehensive
Examination, Graduation) is evidence that a student is not making satisfactory
progress in the program and may result in loss of funding, academic probation
or dismissal from the program.
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Graduation Milestones: Students are expected to complete all degree work within
the following time lines es tablished by the faculty:

•

36 months - students pursuing a master's degree

•

48 month s - students pursuing a Ph.D. who enter the program with an
SMS master's degree

•

60 months - students pursuing a Ph.D . who enter the program with an
outside maste r' s degree

•

72 month s - students pursuing a Ph.D. who bypass completion of a
maste r' s degree

Degree Program Time Extension: A student who fails to meet their graduation
mil esto ne must apply for an extension to the Academic Status and Degrees Com mittee. Adequate ju stification for the extension is required, as is the permission
of the st ud ent's advisor and committee members. In addition, the student and
student's advisor may be req uired to meet with the Associate Dean of Academic
Studi es to discuss reasons for delay and remediation plans. If an extension is recommended by the Academic Status and Degrees Committee and approved by the
Associate Dean of Academic Studies, the student must complete all requirements
for the degree program within a maximum of one year for the M.S. or two years
for the Ph .D. Students who exceed the first extension may continue in the degree
program with the recommendation of the Academic Status and Degrees Committee
and the approval of the Assoc iate Dean of Academic Studies, but will be required
to cover their own tuition costs out of pocket (i.e., grant or contract funds, or other
institution al support, regardl ess of source, may not be used). Students exceeding
the graduation mileston e by 2 years for M.S. or 3 years for Ph.D. will be terminated
from the degree program .

Students who have exceeded the time limit for degree completion and who have
not been granted a time extension will not be permitted to register in the School
of Marin e Science.
Leave of Absence: The Associate Dean of Academic Studies may grant a leave of
absence upon the reco mmendation of the student's advisor. An approved leave of
abse nce is limited to a max imum of one year during the student's degree program,
and reli eves the student of the obligation of paying tuition. It is understood that a
st ud ent on leave of absence is not present on campus, not receiving financial support and not drawing upon campus reso urces. A student must terminate the leave
of absence and be a reg iste red student in the semester in which his/her degree
requirement s are completed or in which he/she graduates.

Students approved for a leave of absence will have their milestone timeline and
time limit for degree completion requirements stopped for the duration of the approved period. Upon return from approved leave, the student's milestone timeline
and time limit to degree completion will resume.
Non-Resident Students: Students who leave VIMS to take outside employment
will be requ ired to meet mil esto ne s and complete all requirements for graduation
within the sa me time limits as listed above for M.S and Ph .D. students. The same
degree program milestones and SMS rules and regulations apply unless permission
to chang e degree program milestone s has been approved by the Academic Status
and Degrees Committee and the Associate Dean of Academic Studies.
VIMS Employees: Employees who are concurrently enrolled in a degree program are
ex pected to meet t he sa me milestone s and complete all requirements for graduation
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within the same time limits as li sted above for M.S and Ph .D. students . The same
degree program milestones and SMS rules and regulations apply unless permission
to change degree program milestones has been approved by the Academic Status
and Degrees Committee and the Associate Dean of Academic Studies.

~r~e.-Ex-~
A written comprehensive exam at the Ph.D . level allows a student to demonstrate
quantitatively, comprehension and integration of material from the disciplines of
marine science that are relevant to the student's area of spec iali zat ion. Successful completion of a rigorous comprehensive exam signals that a student is ready
to pursue advanced training and original scientific research. The comprehe nsive
exam ination milestone is 21 months . The exam must be passed within 6 months.
If more than one section is not passed, the student receives a "no pass" for the
enti re exam. The student is allowed one exam retake for any sections that were
not passed. A Ph .D. student may take the exam twice and will be g iven an opt ion to
enroll in the M.S . degree program if they do not pass. Master's bypass candidates
who do not pass the first examination are not permitted to advance directly to the
Ph.D. program.
Th e objective of the written comprehensive exa mination is to ensure that the student ha s an appropriate general understa nding of the fi eld as well as the spec ifi c
knowledge needed to undertake their research project. The exam will be created,
administered, and graded by the student's advisory committee. The student's advi sor will notify the Associate Dean of Academic Studies of the outcome of the pass/
fail exam and if any remedial action is needed. Following the exam, a copy of the
questions, as well as the graded exam with the questions and student responses
will be submitte d to the Associate Dean of Academic Studies . Th e questions wil l
be maintained electronically in the Office of Academic Studies. Th e graded exam
will be maintained in the student's file.

fle-~fr~ E x - ~
The qualifying examination and prospectus defense gaug e a student's progre ss
ear ly in their research program . The qualifying examination mileston e is 18 months
for a M.S. student and 30 months for a Ph.D. student. The exam mu st be comp leted
within 6 or 12 month s of the milestone date for M.S . and Ph .D. students, respec tively . A stude nt who fails to meet the milestone in the timeframe spec ified will
be placed on academic probation. A student on academ ic probation will have one
calendar year to satisfy any outstanding deficiencies . Failure to do so will result in
automatic termination of the student's degree program.
Th e qualifying examination is an oral exam designed to test a student' s sc ien t ific
competence and ability to pursue his/ her graduate res ea rch project . The exa m
consists of two components: (l) questions that address knowl edg e specific to the
proposed research project and (2) questions concerning th e general knowledge in
the stude nt's field of study. The qualifying exam in at ion will be administered by the
student's adv isory committee and chaired by a moderator who is not a member of
the student's advisory committee. The moderator must be identified at least thre e
weeks prior to the examination. Students must file appropriate paperwork for the
sc hedu ling and announcement of the qualifying examination with t he VIMS/SMS
Office of Academic Studies. Consistent with SMS procedures, the exa min ation will
be advertised and open to all faculty members . The exami nation allows a student's
advisory committee to identify any deficiencies in a st udent's preparation to successfu lly conduct and complete their degree program . Th e minimum elapsed time
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betwee n success ful compl etion of th e qu alifying examination and the final defense\
mu st be no less than six month s for M.S. students and no less than one year fo~
Ph .D. stude nts. VIMS policy prohibits audio or video recording of exams, although
except ions may be mad e for students with documented disabilities.

~~])~~])ef~
Th e defense of a th es is or dissertation wi ll consist of two parts. First, all students
are required to prese nt a seminar to th e marine sc ience faculty, staff and students
on th eir th es is or di ssertation res ea rch. The sem in ar w ill be adve rti sed and open
to any interes ted indi vidu als.
Seco nd , imm edi at ely fo ll owing th e se minar, the student will undergo an oral ex,
amin at ion (i.e., th e defense of hi s or her thesis or dissertation), focused on th e
stud ent's resea rch proj ect . Th e defen se will be chaired by a Moderator who is no~
a member of th e stud ent' s committee , and adm ini stered by the student's Advisory
Commi ttee. Any interes ted faculty members of the College are invited to attend .
VIMS poli cy prohibits audio or vid eo recording of ex ams , although exceptions may
be made for stud ents with documented disabi liti es .
At th e co nclu sion of the defense , the student's Advisory Committee will vote on a
pass/fai l deci sion, and indi cate thi s on th e Thesis/Dissertation Defense Acceptance
Form. Un animou s committee approval is necessary for sat isfactory completion of
both a st ud ent' s th es is or di sse rtation defense and the final version of the thesis
or di sse rtation .

111~o-1>~lfr~~o~~

A stu dent origin ally acce pted to th e SMS master's program who clearly demon strates
early potenti al to success fully conduct Ph.D. level research may petition to bypass
th e M.S. degree and pro cee d directly toward the doctorate . Students interested in
t he byp ass o ption should file a Notifi cation of Intent to Bypass M.S. Degree form
as ea rly as poss ibl e and in all cases prior to taking a comprehensive examination
(e nd of seco nd yea r in deg ree program). Once approved and by the start of their
third yea r th e stud ent may submit an Application to Bypass the M.S. Degree to the
Academi c Statu s and Deg rees Committee, with the following elements:
l . Approval of th e Not ification of Intent to Bypass M.S. Degree form .
2. Co mpl etion of th e SMS core co urse requirements for the M.S. degree .
3. A stud ent mu st be in good academic standing.
4. Submi ss ion of a CV and 1-2 page statement by the student describing the
stud ent' s ac hi evements and demonstrated potential to conduct independent
resea rch .
5. Submi ssion of a 1-2 page stat ement by the student ' s advi sor describ ing the
stu -dent' s ac hi eve ments and demon strat ed potential to conduct independent
res ea rch.
6. Reco mm endati o n by th e stud ent's advi sory committee to bypas s the master's
deg ree .
7. Succe ss ful co mpl etion of a written comprehensive examination .

Evidence of sc ho larly potenti al in th e form of ind epend ent research, profes sional prese ntation s, subm itted or accepted manu scripts and rese arch proposals
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will strengthen a student's
petition for the bypass.
The Academic Status and
Degrees Committee will
recommend to the Asso ciate Dean of Academic
Studies whether or not permission to bypass should
be granted. A bypass also
represents a change in
funding obligations for
most students and, for that
reason, must be approved
by the student's Department Chair. Appeals of an
adverse decision of the Academic Status and Degrees Committee or department
chair may be made to the Associate Dean of Academic Studies . It is important that
a student submit the Application to Bypass the M.S. Degree form as early as pos sib le, and no later than the start of the third year. VIMS/SMS will not guarantee
institutional funding to students who fa il to submit the petition in a t im ely fashion .
In order to apply the doctoral program milestones equitab ly, the Academ ic Status and Degrees Committee will determine an "effective comp letion date" of the
doctoral program, which normally will be des ign ated as 72 months from date of
matriculating at VIMS/SMS .

s-~~rr o-fJ)eyre,e;
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The milestones to be accomplished and requirements for the degree are:
1. The student must select a su itab le major professor, who must be a faculty
member of VIMS/SMS, as soon as possible fo ll owing adm ission . Th e stud ent
and the major professor will choose an advisory committee, which mu st be
approved by the Associate Dean of Academic Studies. Th e major profe ssor and
advisory committee direct the stud ent' s program. Should a stude nt's majo r
advisor retire or leave the VIMS/SMS before the stud ent completes his/ her
degree, the student is required to select an appropri at e on -ca mpu s co -advisor.
2. The advisory committee , chosen by the student and approved by th e Ass ociate
Dean of Academic Studies, must consist of at least four members. A majo rity
of the committee's members must be from the faculty of VIM S/SMS , alth ough
persons with appropriate qualifications from outside VIMS/ SMS may serve on
the committee with the approva l of the Associate Dean of Acad emi c Studi es .
The committee must include at least one VIMS/SMS member who is both outsid e
of the student's research di scip line and outside of the stud ent' s hom e depart ment. The committee must be approved by the Associ ate Dea n of Academi c
Studies before the qualifying exam is scheduled .
3. At least one academic year (Fall and Spring term s) of each st ude nt's program
must be spent as a full -time resid ent student, as defin ed in t he ge neral degree
requirements.
4. At least 36 credit hours of advanced work , of which at leas t ni ne (9) cre di t
hours have been earned in course s numbered 550 or above wi t h a cumul at ive
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grade point averag e of 3.0 or better, are required for the M.S . degree . In ad·
dition, a st ud ent must have registered for thesis credit (MSCI 599) for at least
one semester. No more than six (6) thesi s credits may be counted toward the
minimum 36 credits req uired for the M.S. Students also will be expected to
reg ister fo r sem in ar as req uired by their respective departments ; however, only
two (2) credits will be appl icab le to the degree.
5. Upon a favorab le recomm endation of the stude nt's advisory committee and the
Academic Statu s and Deg rees Committee, followed by a majority vote of the
Academic Counc il and th e approval of the Associate Dean of Academic Stud·
ies, a student may be ad mitted to candidacy after completion of the following
requ irements:
a. Th e stude nt must have ach ieved a grade point average of B (3.0) or bet·
ter, averaged over all courses taken for credit at the time of application
for ad mi ss ion to candidacy.
b. The SMS and departmental core course requirements must be completed .
c. The qualifyin g exa mination mu st be passed and prospectus must be

co mpl eted.
6. Th e st ude nt mu st prese nt a se minar to th e marine science faculty, staff, and
st ud ents on a th es is topic ap proved by the major profes sor, the advisory committee and the Assoc iate Dea n of Academic Stud ies, and must defend this thesis
before his/her major professor and committee . The defense of the thesis will
be sepa rate from any other exa mination. The qualifying exam in at ion must be
successfu lly comp leted at least six months prior to the defense of the M.S thesis .
7. All requ ireme nts for the deg ree mu st be comp leted within three calendar years
after comme ncing grad uate st udy. In exce ptional cases, if recommended by
the Acade mic Status and Degrees Committee, th e Associate Dean of Academic
Stud ies may ap prove t im e exte nsion s. (See section entitl ed, Degree Program
Tim e Exte nsion und er Degree Program Mil estones, above) .

1>~~/?~ty
Th e m il es tones to be acco mpli shed and the requirements are :
l . The st ud ent must se lect a suita bl e major professor, who must be a faculty
member of VIMS/SMS, as soon as possib le following adm iss ion. The stude nt
and the major professor will choos e an advisory committee, which must be
approved by the Assoc iate Dea n of Academic Studies. The major professor and
adviso ry committee direct the st udent' s program . Should a stud ent's major
adv iso r ret ire or leave the VIMS/SMS before the stude nt completes hi s/her
degree, the st ud ent is required to se lect an approp ri ate on-campus co-advisor.
2. The adv iso ry co mmittee , cho se n by th e stud ent and approved by the Associate
Dea n of Academic Studi es, must cons ist of at least five members, a majority of who m must be from the facu lty of VIMS/ SMS. At least one committee
memb er mu st be from outside the Co ll ege of William and Mary although more
than one perso n with appropriate qu alificat ions from outside VIMS/SMS may
serve on the co m mittee. The committee must include at least one VIMS/SMS
memb er who is both outsid e of the st ud ent's research discipline and outside
of t he stude nt's home department. Th e comm ittee mu st be approved by the
Assoc iate Dea n of Academic Studi es before the comprehens ive and qualifying
exa ms are sc hedu led.
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3. A minimum of three years of graduate study beyond the baccalaureate is required. At least one academic year (Fall and Spring terms) must be spent in
residence at VIMS/SMS, as defined in the general degree requirements.
4. At least 42 credit hours of advanced work, of which at least 15 credit hours have
been earned in courses numbered 550 or above with a grade point average of
3.0 or better, are required for the Ph.D. degree . In addition, a student must
have registered for dissertation credit (MSCI 699) for a least one semester. At
least nine (9) but no more than 12 dissertation credits may be counted toward
the minimum 42 credits required for the Ph.D. degree. Students also wil l be
expected to register for seminar as required by their respective departments ;
however, only two (2) credits will be applicable to the degree .
5. Upon a favorable recommendation of the student's advisory committee and the
Academic Status and Degrees Committee, followed by a majority vote of the
Academic Council and the approval of the Associate Dean of Academic Stud ies, a student may be admitted to candidacy after completion of the fol lowing
requirements:
a. The student must have achieved a grade point average of B (3.0) or better, averaged over all courses taken for credit at the time of application
for adm ission to candidacy.
b. The SMS core course requirements must be completed.

c. A written comprehensive exa mination must be passed .
d. The qualifying examination must be passed and prospectus must be
completed.
6. The student must present a seminar to the marine science faculty , staff, and
students on a dissertation topic approved by the major profess or, the advisory
committee and the Associate Dean of Academic Studies and mu st successfully
defend this dissertation before hi s/her major professor and committee. The
defense of the dissertation will be separate from any other exam ination . A
one -year period must elapse between successfu l completion of the qualifying
exa mination and defense of the Ph .D. dissertation .
7. All requirements for the degree must be completed within th e fo llowin g tim e
frame :
•

4 years with a master's degree from th e School of Marin e Science

•

5 years with a master's degree from anoth er instituti on

•

6 years with direct adm ittance (bypass master's degree)

In exceptional cases, if recommended by the Academic Status and Degrees Co mmittee, the Associate Dean of Academic Studies may approve time ex tension s.
(See section entitled, Degree Program Time Extension und er Degree Program
Milestones, above).
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Students f ilin g for graduation must comp lete an Onli:1e Graduation Application ii')
Banner. In st ructions are found at:
http://www.wm .ed u/ offices/registrar/graduation/ on Ii neg rad uation.
Th ere is a one -t im e graduation f ee , currently $ 75 .00, payable for the initial filing
date. On ly first-t im e filer s can use the on- lin e filing process . If a student is unabl~
to complete the requ irements for graduation by the date specified he/she must
notify the SMS Reg ist rar and comp lete a paper form to re-file for a new graduation
date . There is no graduation fee charge for re-filing .

>t,,b~~~~Z>~~
All graduating st ud ents are req uired to submit copies of their theses or disserta,
tion s, ready for binding, to both the Swem and Hargis Libraries no later than 5:00
p.m . on the deadlin e date li sted in the calendar in this catalog. A receipt of payment
of bindin g fees from th e SMS Cash ier also must be presented to the respectiv~
li braries . One copy of the thes is or di sse rtation is required for arch iv ing in Swem
Library and two cop ies for Hargis Library. Additional copies will be required fo~
adv iso rs and perso nal use.
In ad diti on, eac h graduating st udent mu st deposit an electron ic (PDF) copy of his/
her thesis or dissertat ion with the Hargi s Library. Authors wi ll retain all copyrights
for their work.
Ph.D. student s must submit to Swem Library one additiona l copy of their disserta,
tion abst ract for UM I Di sse rt at ion Pub lishing. This may be the abstract prepared
by the student for hi s/her dissertation, however, the abstract for UMI shou ld not
be numb ered. At the bottom of the last page of the abstract for UMI, the autho r's
fu ll name, name of school or department, name of col lege, the adv isor's name, and
the adv iso r' s title should be centered on se parate lin es . The add iti ona l abstract
and the student's Agreement Form wi ll be sub mitted to ProQuest's UMI Disserta,
tion Publi shing for production of an arch iva l microform copy and inclusion in th ~
ProQu es t di sse rt at ion database .

~ura-£ ~Z>t.tr~
The Co ll ege confers degrees in August, January and May of each year. The com mencement ceremony is in May. Deg ree recipients of the previous August and
Janu ary are recog ni zed and invited to attend the May ceremony. Students who wi ll
comp lete requ irem ent s in August rath er than May may participate in the sprin g
co mm ence ment with perm ission of the Associate Dean of Academic Studies and
th e Vice Pres ident for Student Affa irs.
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Admission to the SMS graduate program impli es a sign ificant commitment on the
part of the stude nt, the student's advisor and their department, as well as VIMS/
SMS. To remain in good academic standing a student must:
1. maintai n a cumulative GPA of 8 or better(~ 3.0) with no core course grade
lower than 8-, and
2. make sat isfactory progress as defined by College degree req uirements and
regulations of the School of Marine Science.
The Academic Status and Degrees Committee, SMS Registrar, and the Associate
Dean of Academic Studies regularly review student transcripts and progress to
ensure the timely completion of degree requirements at the individual and School
of Marine Science levels. A student who fails to remain in good academic standing
may lose funding or be terminated from the degree program .

4~/'r~~
1. Students will be placed on academic probation if their cumu lative average is less
than 8. In the case of a grade deficiency in a SMS core course, th e student must
make up the deficiency by retaking the course and passing with a grade of 8- or
better, by taking another course from the core group of Fund ame ntals courses
(outs id e of specialty) or by taking an Advanced Principles core course (outside
of specialty) which must also be passed with a grade of 8- or better. Probation
will last until a student's cumulative average is raised to at least a 8 (3.0) and/or
the core course requirement is satisfied, but will not exceed one calendar year.
Failure to raise the cumulative grade average to 8 or address a core course grade
deficiency within one calendar year will result in dismi ssa l from the School of
Marine Science. Reinstatement is possible only with the approval of the Academic
Status and Degree s Committee and the Associate Dean of Academic Studies.
2. Students will be placed on academic probation if they fai l to comp lete the
qualifying exam milestone within 6 months of the program due date for M.S.
students, or 12 month s of the program due date for Ph.D . students . Students
on academic probation will have one year to satisfy any outstanding milestone
deficiencies in order to prevent automatic termination of the degree program.

/fe-,r:4:r~
All continuing students who have not been granted leave mu st register for a
minimum of nine hours eac h semester, and one hour for eac h 5-week term of the
su mm er sessions. Students must be registered in the semester during wh ich th ey
graduate. Once they have ac hi eved Ca ndid acy, students may be eli gib le for one
semester of Research Gradu ate Status (M.S. students) or two semesters (Ph.D. st udents), depending on availability of funds. Full-time enrol lment during the summer
is defined as 3 credit hours in any combination of summer terms, and enrol lm ent
at the level of two credits is considered half-time.
Off-site students: Off-si te students are defined as those who do not receive any
funding (assistantship, fellowship, workship) or make use of on -s ite resources of
VIMS/SMS . Once a student has achieved Candidacy and completed course and re search requirements they are all owed to finish their degree programs in a specia l
part-time registration status . Off-site students pay for one credit at the out-of-state
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rat e or t hree credits at t he in -s tate rat e during fall and spring semesters, based on
hi s/ her domi cil e st atu s. Stud ents enro ll ed for the summer are required to register
for one cred it hour for each 5-wee k t erm.
~VY
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All ch anges in stud ent sch edul es mu st be done in accordance with re levant dead lin es
as indi cated in th e Acad emi c Calendar for th e Schoo l of Marin e Science . Any changes
requ es ted after the close of reg istrat ion require approval of the instructor(s) involved
and th e Ass oc iate Dean of Acad emic Studie s. Students may not add courses after the
las t day for ch ang es in registration. If a student drop s a course or courses before
mid -se mes t er, th e course or co urse s dropped will be removed from the student's
reco rd. If t he stud ent drop s a cours e or course s after mid -semester through the
las t day of classes , th e grade of "W" or "F" w ill be awarded by the instructor in the
co urse depending upon wh eth er or not th e student was passing at the time the
co urse was dropped. A stud ent may not drop a course after the last day of classes.
If a stud ent does not comp lete a course , th e grade of "W" or "F" wil l be awarded
by t he in structor in th e cours e, and with the approva l of the Associate Dean of
Academic Studi es and th e appropr iate authorities at the Co ll ege, depend in g upon
wh eth er or not th e stud ent was pas sing at the tim e the course ended.
A stud ent wi shing to withdraw from a course (or course s) because of medical reason s after mid -se mest er may apply to th e Associate Dean of Academic Stud ies for
approval. If approved, a grad e of "W'' wil l appear on the transcript for each course.

W~a-wd fr~ tk-- /?r~r~
Withdrawal from th e program con stitutes t ermination of th e student's program of
study in t he Sc hool of Marine Sci ence. Withdrawa l may be vo luntary on the part of
th e stud ent or be impose d by t he Schoo l of Marine Sc ience for reasons of academic
defi ciency or oth er reas on s pursuant to th e W&M Stud ent Handbook and the W&M
Honor Code (see sect ion General Statements of Po li cy , below). The Associate Dean
of Academi c Studi es wi ll place a stud ent on a leave of abs ence for one semester if
th ey fa il to regi ster for a regul ar se mester (Fal l or Spring) and have not requested
a leave of abse nce or perm iss ion t o withd raw. If the student has not app li ed for a
leave of abse nce prior to th e end of regi strat ion for th e ne xt regular semester, or if
th e Ass ociat e Dea n of Academic Studi es is not ab le to justify cont inuin g the leave
of abse nce , th e stud ent' s record w ill be marked "withdrawn unofficially."
If t he stud ent withdraws from th e Coll ege before mid -semester, a grade of "W" w ill
appear on th e reco rd fo r each course in progress at the time of withdrawal. After
m id-se mes ter through th e las t day of clas ses, students who withdraw from the
Co llege wi ll be award ed a "W'' or "F" by th e facu lty member teaching each course
in progress at t he t ime of withdrawa l.
Stud ents withdrawing from th e program after the beg inning of the schoo l year
sho uld obtain app ro pri ate faculty signatures on a Change in Graduate Student's
Regist ration form , a Withdrawal form and a Student Ch eck -out Sheet . All forms
should be return ed to th e Ass ociate Dea n of Acad emic Studies.

1<~a-1urw~~d
A stu dent wi shing to be con sid ered for rein st atement after withdrawal must reapply to t he Sc hoo l of Marin e Sci ence und er th e procedures in effect at th e t im e of
reap pli cati on.
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Regardless of domicile, students with stipends administered by VIMS that pay at
least $4000 per annum may qualify for in-state tuition. Eligibility will be determined
by the Associate Dean of Academic Studies and submitted to the Provost for final
approval.

Eti,dd4:r fH" .fw-5"~ Tt,~fH" 5"'tv~ tv$
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To be el igible for the lower tuition rate ava il able to in-state students, a student must
meet the statutory test for domicile set forth in Section 23 -7.4 of the Code of Virginia.
Detailed information may be obtained from the State Council of Higher Education
for Virginia at http://www.schev.edu/students/vadomicile .asp?from=students and
also from the Office of the University Registrar's web site at : http ://www.wm .edu/
offices/registrar/ dom ici le/index. ph p.
Domicile is a technical lega l concept, and a student's status is determined objectively through the impartial application of established rules. A student who claims
Virginia residency must support that claim by clear and convincing evidence. In
general, to establ ish domicile students must be able to show (l) that for at least
one year immediately proceeding the first official day of classes their permanent
home was in Virginia and (2) that they intend to stay in Virginia indefinitely after
graduation . Residence in Virginia primarily to attend col lege does not establish
eligibility for the in-state tuition rate. On admission to the College an entering
student who claim s domiciliary status is sent an application form. The Office of the
University Registrar evaluates the app lication and notifies the student of adverse
decisions only. A student re -enro llin g in the College after an absence of one or
more semesters must re -app ly for domiciliary status and is subject to the same
requirements as an entering student .
A matriculating student whose domicile has changed may request recla ss ification
from out-of-state to in-state ; however, the application must be submitted before
the beginning of the academic semester. Any student may ask for written review of
an adverse decision, but a change in classification will be mad e only when justified
by clear and convincing evidence. All questions about eligibility for domiciliary status shou ld be addressed to the Office of the University Registrar, (757) 221 -2808.

re,~~ re-e,,,y
The College reserves the right to make changes in its charg es for any and all programs at any time, after approval by the Board of Visitors.
Starting Fall 2012, the tuition and mandatory general fee for full -time students in
the School of Marine Science is $5,702 per semester for residents of Virginia and
$12,895 per semester for non -residents.
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Tuition for part-time graduate st udents is $385 per semester hour for Virginia
res id ents and $ 1000 per semester hour for out-of-state students.
In ad dition to tu it ion, there is a $2 5 registration fee and a $ 50 comprehens ive fee
during the su mmer sess ions.
All incoming st ud ents regi ste red for nine hours or more are considered full-time
st udents and charged the full -t im e rate s unless qualified for Research Graduate
Stud ent status. For students who have been awarded a graduate support package
(inc lu ding a resea rch or teaching assistantsh ip) by SMS, are generally charged tuition
at in -s tate rates generally app ly (pending approva l of the Provost).
For part-tim e coursework, reg ularly enrolled degree-seeking students of th e College wi ll be charged tuition during the regular sessions based on their estab li shed
domicili ary statu s.
Part-time st ud ents who are not regularly enro ll ed at the College of William and
Mary, and for whom no domiciliary status previous ly has been determined, will
be charged on the basis of the ir satisfactorily estab li shed domiciliary status. (See
state ment rega rding Eli g ibility for In -s tate Tuition Rate).
Auditing fees are the sa me as tho se specified for part-time students, unless the auditor is a full -t im e stud ent. Permi ss ion to audit must be obta in ed from the in st ructor.
Se nior cit izens of Virg ini a who wish to attend Schoo l of Marine Sciences courses are
invited to contact th e Assoc iate Dean of Academic Stud ies for full details.

A'~d Gr~~ 5"tt,riu.;t 5"t:a1:v-..:-upon the reco mm endation of a stu dent' s major professor, a st ud ent who has
achieved Cand idacy may apply to the Associate Dean of Academ ic Stud ies for either
a single se m este r (M.S. students) or two se me ste rs (Ph.D .) of Research Graduate
stat us. Dur in g this per iod the st udent w ill be charged reduced tuition (3 credits).
Awarding of Research Graduate statu s is cont in gent on the ava il ab ili ty of funds.
The fo ll ow in g condit ions mu st be met :
l. Th e student has completed all SMS and departmental required coursework.
2. Th e stu dent has passe d the Qua li fy in g Examination and the prospectus has
bee n approved.
3. A Ph .D. st ud ent has passed the Comprehens ive Examination.
4. Th e st udent is not employed significant ly in any act ivity other than research
and wr it in g in fulfillm ent of degree requirements .
5. The st ud ent is present on campus or is engaged in approved fieldwork related
to hi s/ her th es is or dissertation.
Research Graduate status enable s a student to register for a maximum of 12 credit
hours of thesis or diss ertation credit for fa ll or sp ring semester upon payment of
the part -time rat e (3 cred it hours) . Th e student may elect to utilize up to two (2)
of the three paid credit hours for forma l coursework. Students who are approved
for Research Graduate Status should check with the SMS Registrar about proper
reg ist rat ion procedure s.
A st udent with Resea rch Graduate Status may reg ister for add ition al course credit
only upon payment of the generally app li cab le add it ional part-time tuition.
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A student with Research Graduate status is eligib le for serv ices (e.g., st udent health
and ath letic events) only if required fees are paid.

Gr~at;e,, f t , ~
It is the general policy of the Virginia Institute of Marine Science, School of Marine
Science to ensu re that all full -time graduate students receive a Graduate Support
Package (GSP; tuition, st ipend and health in surance benefit), which at a minimum
is equivalent to the rate published an nu ally by the SMS Office of Academic Studies.
Continuity of st udent funding is accomp li shed through a combination of grants
and contracts to individual facu lty, teaching ass istantships, externa l fellowship s,
institutional general and endowment funds, as avai lable. Financial aid in the form
of graduate research assistantships , teaching assistantships, works hips and fellowships is available to students in degree programs of the School of Marine Science.
An important aspect of the SMS financial aid program is to provide opportuniti es
for professional training of marine scientists while at the same tim e ensuring that
such experience does not substantially compromise a student's educational prog ress toward completion of the degree .
To receive available funding a student must remain in good academic standing,
demonstrate satisfactory progress as defined by College degree requirements and
regulations of the School of Marine Science, which includ es me eting the mileston es
for normative progress in the degree program, and may not hold any other emp loyment or appointment of a remunerative nature without approval of the Associate
Dean of Academic Studies .
VIMS/SMS places strong emphas is on student involvem ent in research activities
and all students who receive financial aid through SMS are expected to participate
(equivalent to twenty hours a week) in their advisor's group activities and in a
research project or program as determined jointly with their facu lty advisor. For
graduate research assistants, every effort will be made to ensure that assistantsh ip
duties are relevant to th e student's course of study and research program .

r~~,;,,
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The School of Marine Science, with funding from the VIMS Foundation and the Office
of Academic Studies, awards fellowships to students with outstanding qualifications. Approximately 2 5% of SMS students receive a fellowship each year. Fellowship
awards are typically in the range of $ 1,000 to $7,000, with durations of 1-2 years
and are awarded on a competitive basis. Some fellowships are used to supplement
student st ipends, while others may be used to support re search , professional travel
and comput ing expenses.

T~/./~4,;,
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Teaching ass istant ships, which are gen erally avai lab le only to continuing st udents,
provide part-time student assistance to the classroom or laboratory activities of SMS
facu lty. The time commitment for all assistantships is approximately the same (i.e.,
twenty hours per week) . All students on assistantships are eligibl e for consideration
for resident or in -state tuition. Students holding a full-time graduate ass istantship
may not hold any other employment of a remunerative nature without approva l
from the advisor and the Associate Dea n of Academic Studies .
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Graduate workships all ow SMS st ud ent s to be hired on an hourly basis to sati sfy
the operat iona l needs of the Virg ini a In st itute of Marine Sc ience. A particu lar
workship ass ignment may be recu rring, but is generally co nsidered to be shortterm in duration.
In order to ensure that fulfillm ent of works hip duties w ill not slow progress on
acco mpli shm ent of program mil esto ne s and progress towards the degree and
so that facu lty adv isors are fully aware of a student's workship comm itm ent,
limitat ions on worksh ip hou r s app ly. With the ap proval of his or her advisor, a
st udent wi ll be all owed to work up to l 00 works hip hours per fiscal year. This
limit is intend ed to ap ply to all stude nt s who hold a full research assistants hi p or
its eq uivalent. Stud ents w ill be all owed to petition for add iti ona l works hip hours
w ith the provisos that (1) such a variance is approved by the student's adv isor,
and (2) works hip hours never exceed 200 per fiscal year. Acco untin g of works hip
hours wil l be maintain ed by the Associate Dean of Academic Stud ies' Office .
In the case of st ud ents not holding a ful l re sea rch ass istantship or its eq uivalent
in a given fi scal year, or for those with no financial support from SMS/VIMS, the
l 00- and 200-hour limitat ions do not apply. In such cases, the worksh ip limits
w ill be waived and worksh ip hours wi ll be adjusted to allow a given student
to receive, in a given fi sca l year, compensat ion from the In stitute totaling the
eq uivalent of a twe lve- month full re searc h assistantsh ip. Students who might
qualify for such a waiver mu st petition the Assoc iate Dean of Academ ic Stud ies
for ap proval.
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The College requi res all full -t ime undergraduate and graduate st ud ents adm itted
Fall 2006 or afte r and al l F- l and J- l internat iona l students to have health in surance coverage throughout the sc hool year as a cond ition of enro llm ent. Thes e
st ud ents wi ll be enroll ed in the co ll ege-e ndorsed Student Hea lth Insurance Plan
(see below), and the cost w ill be bill ed to their student account in two in sta ll ments (fa ll and sp ring se meste r) UNLESS proof of other adequate health in surance
coverage is furni shed. Students who already have health in surance fo r the entire
acade mic year must submit a waiver req uest by the po sted deadline eac h academ ic year and the waiver request must be approved to avoid being enro ll ed in
the Stu dent Hea lth Insurance Plan. St ud ents wis hing to be enrolled by the Co ll ege
in the Student Health In surance sho uld ve rify the charge on your stu dent account.
More inform atio n
about the in su r ance req uirement,
the plan, and the
wa iver or enroll m e nt process,
p l ease v i sit the
Stude nt In suranc e
page of th e St u dent Hea lth Center
web site - www.
wm . edu/ h ea lth /
i nsurance. If you
have any questions
please co nt act
Trista Si kes, the
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Student Insurance Coordinator, by phone at (75 7) 221-2978 or email at student.
insurance@wm .ed u.

5"1:v~I~r~/7~
United Healthcare Insurance Company underwrites a student sickness and injury
insurance plan, designed especial ly for the students of the College. This plan is
intended to provide health care coverage at a reasonable price for professional
services obtained both from the Student Health Center and off-campus medical
providers. For specific information about the benefits, exclus ions or other plan
information, view the entire plan brochure at www.uhcsr.com/wm. If you have
questions, contact Trista Sikes, the Student Insurance Coordinator by phone at
(75 7) 221-2978 or by email at student.insurance@wm.edu.
The Student Health Center does not have the resources to accept or process
cla ims for any insurance except the College-endorsed plan. The Health Center
wil l provide you with a receipt to submit to your own insurance company for
reimbursement. The medical providers at the Student Health Center do not
participate in any other insurance provider networks (e.g., HMO 's, PPO's, Major
Medical or Military In surance Plans).
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Charges for tuition and general fees are payable by each semester's due date as
established by the Office of the Bursar on the W&M main campus in Williamsburg .
Any unpaid balance remaining on an individual's account after the end of the
ad d/drop period may result in cancellation of registration. Tuition and fees for
SMS students who are supported by a graduate support package may be paid
by the Office of Academic Studies or by the student's advisor through the business managers of each departm ent. It remains each student's responsibility to
ensure that tuition and fees have been paid by the date they are due .
Students whose payments are received after the due date wil l be assessed a
late payment fee of up to l 0% of the outstanding balance (not to exceed $100)
as prescribed in 2.2-4805 of the Code of Virginia . Failure to receive a bill does
not waive the requirement for payment when due and will not prevent the application of the late fee .
Payment may be made in U.S . dollars by cash, check, money order or cashiers
check made payable to the Col lege of William and Mary. Checks returned by the
bank for any reason will constitute nonpayment of fees and may result in can cellation of registration. The option of paying in full by credit card or electronic
check is offered through the College's payment plan provider, TMS (Tuition
Management Systems); however, TMS does charge a conveni ence fee for paying
by credit card. Additional inform ation may be obtained from the Bursar's Office
website at www.wm .edu/offices/financialoperations/sa/index.php
Any past due debt owed the Co ll ege (telecommunications, emergency loan s,
parking, health services, library fines, etc.) may result in cancel lation of reg istration and/or transcripts being withheld. In the event a past-due account is
referred for collection, the student is required to pay al l costs associated with
the co ll ection and/or litigation , as well as the College's late payment fee.
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Subject to th e fo ll ow ing reg ul ation s and exce ption s, all charge s made by the College
are cons id ered to be fully ea rn ed upon completion of registration by the student .
Full-time Graduate Students Who Withdraw From College: Full -time stude nts who
withdraw from th e Co ll ege are charged a percentage of the tuition and fees based
on the sc hool wee k within which th e withdrawal occurs. A school week is defined
as th e period beg inning on Monday and end ing on the succeed ing Sunday. The
first sc hoo l wee k of a se m es ter is defined as that week within which classes begin.
Full -tim e stud ent s who withdraw from the College within the first schoo l week of
th e se mes ter are eli gib le for a refund of all payments for tuition and fees less the
required enrollm ent deposit for enter ing stud ents or a $50.00 administrative fee
for cont inuin g stud ents. After week l of th e semeste r, the amount of the tuition
and fe es charged/refunded w ill be determined base d on th e following sc hed ul e:
Week
l

2
3
4

5
6
After

Perc entag e Charg ed
0%
20%
30%
40%
50%
60%
week 6
100%

Percentage Refunded
100%
80%
70%
60%
50%
40%
0%

Stud ents w ill not be eli gible for any refund of tuition and general fee s if required
to w ithdraw by the Co ll ege .
It is Co ll ege poli cy to hold the enroll ed stud ent li ab le for charges incurred; therefore, in the case of refunding any overpayme nt, refund checks will be iss ued in
the name of th e student.
Part-time Graduate Students Who Withdraw From College: Part-time st ud ents
who withdraw from the Co ll ege w ith in th e fir st sc hool week of the se mester are
eligibl e for a full refund of tu iti on and fees less a $50.00 ad mini st rat ive fee . After
th e fir st week, the amount of the tuition and fees to be charg ed will follow th e
full -tim e withdrawa l sc hedul e.
Students w ill not be eli g ibl e for any refund of tuition if required to withdraw from
th e Co ll ege.
Graduate Students Who Withdraw From a Course: A part-time st ud ent who with draws from a co urse(s) aft er th e add/drop period and remains registered for other
academi c work w ill not be eli g ible for a refund .
Withdrawal Schedule-Summer Sessions: Pl ease contact Student Accounts at bursa r@wm.edu or 757 -22 1-1220 for withdrawa l refund inform at ion for your summer
sess ion(s).
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Tran sc ripts or any other inform ation co ncerning scholastic records w ill not be
released until Co ll ege acco unts are pa id in full. Diplomas will not be awarded to
person s who se Co ll ege acco unts are not paid in full.
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All students enro ll ed at William and Mary, including students of SMS, are bound
by the regulations noted within the W&M Student Handbook. The Col lege reserves
the right to make changes in the procedures and regulations conta in ed within the
handbook at any time. The handbook contains important inform ation about the
College's expectat ion s regarding student conduct, student rights and respons ibili ties, and releva nt processes and procedures to address all eged misconduct. Th e
Honor Code and its procedures are also includ ed in the handbook.
The W&M Student Handbook is ava il ab le at:
http://www. wm .ed u/ offices/ dean ofs tu dents/services/stud entcond uct/ stud en thand book/
Any SMS student seeking to raise a specific concern or discuss a problem regarding
graduate studies in the School of Marine Science may contact the Associate Dean
of Academic Studies at (804) 684 -7105 . General queries and questions about the
SMS academic programs should be sent to AD-AS@vims.edu .

The Honor Code, first estab lish ed at William and Mary in 1779, remains one of
the College's most cherished traditions. It assumes that princip les of honorable
conduct are familiar and dear to all students, and hence dishonorable acts will not
be tolerated . Students found guilty of cheating, stea lin g or lying are subject to
dismissal. The principles of the Honor Code and the method of admin istration are
availab le on the W&M website :
http://www.wm.edu/offices/deanofstudents/services/studentconduct/honorcode/

Off~ o-/tk-1>~ o-1 >'tu~
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In addition to the SMS Office of Academic Studies, the Office of the Dean of Students
on the Williamsburg campus offers services to all W&M stud ent s. Staff members
provide learn ing assistance counseling and workshops for stud ents who are interested in boosting their time management and study ski ll s. Disability Services for
permanent or temporary disabilities are coordinated within this office (see Disability
Services section). In addition, members of the staff work with students who are
experiencing unexpected or difficult circumstances that may result in a need for a
medical leave or mid -se mester withdrawal.
The Office of the Dean of Student is responsible for managing all violations of the
Code of Student Conduct and for training and advising the graduate and undergraduate Hono r Councils. Staff members are avai lable to discuss the commun ity's
standards, the systems by which they are enforced, or concerns related to the
conduct of students or student groups.
Any member of the community may submit reports about student conduct to this
office . The Office of the Dean of Students publ ishes the W&M Student Handbook,
which in cludes stat ements of rights and responsibilities for al l students . Information about other services availab le to students also is included.
Web site: http ://www.wm.edu/deanofstudents/
67
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The Counseling Center offers a range of brief psychological and counseling services
for William and Mary students in order to address psychological issues, personal
concerns, interpersonal issues, and crisis intervention. Staff members are available
to discuss any important personal concerns a student may be facing and work with
that student to provide resources to address those concerns.
Th e staff of the Counseling Center consists of both male and female mental health
professionals, including psychologists, counselors, and social workers. A sport psychologist is available for students interested in learning how to enhance their athletic
or academic performance. Psychiatric consultation is available through referral to
the Student Health Center. All staff are trained and experienced in dealing with the
problems of university students. Students are initially seen for an initial assessment. Follow up se rvices are determined according to the needs of each individual
student. Individual, couples, family, or group sessions offered at the counseling
center are provided at no additional cost to the student. If appropriate, a student
may be referred to other so urce s of help after an initial evaluation.
Counseling is confidential. Therapy is most effective when a student can be direct
and honest with a counselor without fear that personal information will be divulged.
Information about a student is not released without that student's written permission, except in accordance with the laws and ethics governing our profession.
Notations of counseling are not a part of a student's College educational record.
Appointments may be made by calling the Counseling Center at 221-3620, or by
coming to the office in person . Office hours are 8 a.m. -noon and 1:00 p.m .- 5:00
p.m., Monday through Friday. Emergency services during the fall and spring semesters are also available after hours and on weekends by calling the Campus Police
at 221 -4596 and aski ng to speak with the Counseling Center 'on-call' counselor.
Beginning in Fall 2011 a Counseling Center staff member will be available on the
VIMS/SMS campus on a regular basis.
Web site: http://www.wm.edu/counselingcenter/

The Cohen Career Center, centrally located on the William & Mary campus between
Sadler Center and Zable Stadium, offers individual career advising and assessment
for VIMS/SMS students as well as support in the job search. The Assistant Director
serves as the liaison to the sc iences across the College, as well as to VIMS/SMS
students. The Assistant Director is available to present workshops and seminars
at VIMS/SMS and to provid e individual career advising both on the Williamsburg
and Gloucester Point campuses.
Web site: http ://www .wm .edu/offices/career/
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Disability Services strives to create a comprehensively accessible living and learning
environment to ensure that students with disabilities are viewed on the basis of ability
by considering reasonable accommodation on an individual and flexible basis. The
decision to request accommodation is voluntary and a matter of individual choice.
Students seek ing accommodation are strongly encouraged to notify the College
and sub mit all supporting documentation early to allow adequate time for planning.

68

Documentation of Disability: In general , documentation should not be older than
three years from the date of the first accommodation request and is expected to
demonstrate the impact of disability upon major life activities and to support all
recommended accommodations. As appropriate to the disability, th e Co ll ege expects documentation to meet specified guidelines .
Documentation of disability need not precede arrival on the VIMS campus, but must
be filed with Disability Services before reasonable accommodat ion will be consid ered. Please refer to the Disability Services web site for more inform at ion concern ing
these specific documentation guidelines. Documentation of disability is co nfidenti al
will not be released without the student's written consent. In order to provide an
accessible ed ucational environment and to meet the individual learning needs of
students, we invite self-declaration of disabilities to the Assistant Dean of Students
for Disability Services, Campus Center l 09, College of William and Mary, P.O. Box
8795, William sburg, VA 23187 -8795, (757) 221-2510, (757) 221-2538 (Fax) .
Web site: http ://www.wm.edu/deanofstudents/ disable/

The Student Health Center provides high-quality, prim ary medical care for full time
students that become ill or experience minor emergencies while away from home.
There is a co-pay for office visits, as well as a fee for certain services, labs, pharmacy
and medical supplies. A list of fees can be found on the webs ite : www.wm.edu/
health . All matters between a student and the Health Center staff are confidential
except in the case of life threatening situations , medical emergencies, severe
emot ional or psychological distress , or when required and/or permitted by law.
Virginia state law requires all full-time students who are enrol lin g for the first tim e
in a four-year public institution to provide a health history and an official immunization record. The College of Willi am and Mary further requires ALL ful l-time students
(including previously matriculated students) as well as any other stude nt eligibl e
for services as determin ed by their department (i.e ., Langu age Hou se tutors, PTUG/
Flex Track students with full time hours, stu dents with an approved under-load,
transfer students, or Psy. D. students) to provide documentation of meeting the
same immunization requirem ents AND a physician docum ented medical history
performed within the twelve months preceding his/her initial enrollment. This form
will not be accepted if the physician completing and signing the form is a family
member. Previously enrolled students who are reentering as full -t im e students after
an absence of less than 3 years must update their immuni zations to meet current
requirements. Additionally, enro ll ed students who are reentering as ful l-time students after an absence from campus of greater than 3 years must submit a new
history, physical, tuberculosis screen ing and must update immu nization s to meet
the current requirements. If the absence is greater than l O yea rs, then the entire
form needs to be resubmitted. This information MUST be subm itted on William and
Mary's Health Evaluation Form, which is ava ilabl e on the website:
http ://www.wm .edu/health/forms
Failure to comply with this requirement will result in the following actions: preven tion from registering for classes ; ineligibility for non -urgent med ical care at the
Student Health Center; may result in eviction from residenc e halls and/or removal
from campus (depending on medical issue); and also will in clude referra l for judicial
action of the Student Code of Conduct.

69

Medi ca l se rvi ces are provided for all fu ll time stud ents and thos e graduate students
cert ifi ed by t he Dean of their schoo l to be doing the "equivalent of fu ll time work."
In order to be eligib le for medi cal care, graduate and undergraduate students must
have paid a Hea lth Fee for the cu rrent se me ste r and met the Health Evaluation Form
req ui re ments includ ing a physici an documented med ical history and subm iss ion of
an officia l immuni zation record. Stude nts choosing to seek care at an off-campus
site are responsi bl e for charge s incurred. Likew ise, if a Health Center phys ician
dee ms it necessa ry to refer a st ud ent to an off-campus spec iali st, th is also becomes
t he st ud ent 's fin ancial respo nsibil ity .
Stud ents ex peri encing severe emotion al or psycho logical d istress, making a t hreat
or a gesture of suicide, or attempting suicide, wil l be eva luated by the Co ll ege's
medical/e motional emergency res ponse team and appropriate measures instituted .
Anyon e having knowl edge of suc h circum stances shou ld imm ed iate ly contact t he
Dea n of S~ud ents at (75 7) 2 2 1-2 510, or the Student Health Center at (75 7) 221-4386.
Th e Stud ent Hea lth Ce nter is located on Gooch Drive, South of Zab le Stadium (Cary
Field) . Hours of operat ion during the summ er are Monday, Tu es day, Thursday and
Fri day fro m 745 A. M. to 4 00 P.M. and Wedn es day from l 0 :00 A.M . to 4 :00 P.M.
Hours of ope rat io n when classes are in sess ion are Monday, Tuesday, T hursday
and Frid ay from 8 00 A.M. to 5:00 P.M.; Wedn es day from l 0:00 A.M. to 5:00 P.M.
and Saturd ay hou rs are 9-1 with limited se rv ices ava ilab le.
Web site: http ://www .wm .edu / hea lth
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School of Marine Science students participate in graduate stud ies at an active, year
round research facility with approximately 450 scientists, support technicians and
staff. The 35-acre main campus of the Virginia In stitute of Marin e Science is located
in Gloucester Point at the mouth of the York River, a major tributary and natural
passageway to the Chesapeake Bay and Atlantic Ocean.

The Graduate Student Association (http://wmpeople.wm.edu/site/page/marsci)
is a voluntary organ izat ion open to all graduate students in the School of Marine
Science. The purpose of the GSA is to advance the academic and social interests
of its members. Students will find information on the GSA website about funding
opportunities and housing avai lab ility . Officers are elected each spring for the fol lowing acade mic year .

~/:tvrdLife,a:tt/IM> ~W~~M~r
Many activities on the College's campuses and in the local communities enrich the
lives and career development of students enro ll ed in SMS. Students have the opportun ity to interact with top nat ion al and international marin e sc ienti sts during
an an nu al seminar series. Luncheons with the speaker and soc ial gatherings also
allow students to interact with these scientists in le ss formal setti ng s. After Hours
Lectures feature experts from VIMS and main campus who shed light on the natu ral history of Chesapeake Bay and the current issues it faces. Mar ine Science Day,
which takes place in May is biggest public event at VIMS . Many members of the
VIMS community, including faculty, staff, and students get involved -- it's a great
way for scientists to engage with the public and discuss curren t the implication s
of current research for the local comm unity and the globe. The GSA also offers
many socia l opportunities to st ud ents and the VIMS campus. Parti es durin g the fa ll
and spring are open to all members of the VIMS community and their families. The
annual GSA Community Yard Sale is a great way to buy and se ll household items
and to m ingle w ith locals.
Gloucester Point and Yorktown's Riverwalk Landing are the areas closest to the
VIMS ca mpus. They boast popular beaches that attract local citizens . Gloucester
Point and other areas along the York River are great location s for water sports in cluding kayaking, sa il ing, and windsurfing . VIMS staff and students are in charge
of a William & Mary's Sail and Paddle Club. The clu b has kayaks , windsurfers, and
sai lboats that are available to it s members. Lessons and weekend trips are offered
many times a year.
Farmer's markets and local produce and seafood stands on both sides of the York
River offer local foods and are a great way to network with lo ca l community mem bers. The Bena Country Store on Guinea Road d isplays local art and holds concerts
featuring local and national art ists. Live music is also accessible at the Crab Deck
in Gloucester Point and at Yorktown's Riverwalk Landing .
Gloucester and Yorktown hold many celebrations of local and national pride. In
Gloucester, the Daffodil Festival in spring is a large celebration of Gloucester's his tory of flower cultivation. Seafood festivals in Gloucester, Poquoson, and Urbanna
celebrate traditional life styles centered around the Chesapeake Bay. Yorktown holds
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wond erful firework s di splay s and the VIMS campu s at Gloucester Point is a prime
location for vi ewing.
Many citi es in Virginia are easily accessible from Gloucester, including Richmond,
Willi amsburg , Norfolk, and Virgini a Beach . These cities each provide an array of
bu sin esses and cultural and entert ainment events throughout the year .
As part of t he William & Mary community, School of Marine Science students have
acc ess to all of th e am eniti es and events offered at William & Mary. Students have
access to Swem Library, th e Rec Center, theatric performances, art exhibits, concert s, sporting event s and lectures. All VIMS students also have a William & Mary
email address , through which important information about student requirements
and upcoming events are di sseminated. Look for student happenings emails to find
out about upcoming events. With a William & Mary ID, School of Marine Science
stud ents also have free acce ss to the buildings at Colonial Williamsburg.

11/)v~
Th ere is no stud ent hou sing on th e VIMS/SMS campus, and most students live in
Glou ces t er Point or in surrounding communities. Rental housing is somewhat limited in th e Glouces ter Point area, but apartments in nearby Gloucester, Mathews,
Yorktown, and Newport New s are more plentiful if one is willing to commute a
short di stance. On e bedroom apartments generally range from $ 500 to $ 1000,
whil e multipl e bedroom apartments w ill generally cost about $300 to $500 per
occupant . Th ese figures do not includ e utilities or amenities. Students often elect
to share hou sing in ord er to kee p costs to a minimum. A limited number of apartments for graduate stud ents are available on the Williamsburg campus . Located
nex t to th e Marshall -Wyth e Sc hool of Law, the Graduate Housing Comple x is within
walking di stance of th e Coll ege' s main campus and historic Colonial Williamsburg.
Information and applic ation form s can be obtained from the Office of Residence
Hall Life locat ed on th e main campu s (757) 221 -4134, or email living@wm.edu .

~ u r ~ 5/H"U-Th e Rec reati onal Sports Departm ent at th e Coll ege of William and Mary provides a
vari ety of rec reation al opportuniti es to all students , faculty and staff through intramural, sports club s, inform al recreation , fitness/wellness and outdoor programs.
Fac ili t ies includ e th e Stud ent Recreation Center, Adair Gymnasium, William and
Mary Hall and variou s ou tdoor facilities . Facilities are open seven days per week
during m os t of th e year with a modified schedule during the break periods . Facility
sch edul es and procedures for ch ecking out equipment are available at the Student
Recreation Center. See th e Recreational Sports website at http ://www.wm.edu/rec
for building hours, intramural sch edule, sports club listings, and fitness/wellness
se rvices .
T he Rec reati on Center offers 40 fitn ess class es throughout the year for students,
facul ty, and staff at th e Coll ege. Sold at very low rates are Semester and Year Passes .
Classes in clud e Body Pump, Cardi o Dance, Pilates, Yoga, Spinning, Step and more!
Al so held at t he Rec Ce nter, Personal Training and Massage Services Center. Check
for pri ces on th e website.
Intramural pl ay held for each of over 2 5 sports/ activities during the year. Informal
o r open recreati on, generally con sid ered "free play," is offered in swimming, rac qu etball , squ as h, bas ketball, voll eyball, weightlifting and cardio machines. The Sport
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Club program consists of 46 clubs, eac h self-governing and se lf-suppo rtin g and
dictated simply by participants' interest in the activity. Clubs includes: Badminton ,
Ballroom Dance, Baseball, Men's Basket ball , Women's Basketball, Brazilian Jiu -Jitsu,
Croquet, Cycling, Equestrian , Fencing, Field Hockey, Golf, Gymnastics, Ice Hockey,
Judo, Kendo, Men's Lacrosse, Women's Lacro sse , Mart ial Arts, Outdoor Club, Racquetball, Rock Climbing, Rowing, Men's Rugby, Wom en's Rugby, Running, Sa il and
Paddl e (VIMS), Sailing (Racing), Scuba, Shotokan Karate, Men's Soccer, Women's
Soccer, Softball, Swimming, Synchronized Swimming, Tab le Tennis, Tae Kwon Do,
Tennis, Triathlon, Men's Ultimate Frisbee, Women' s Ultimate Fr isbee, Men' s Vol leyball, Women's Volleyball, Water Polo, Wre st ling and Yoga .
The use of W&M ' s Recreational Sports facilities is includ ed in the payment of full time tuition. Graduate students who pay for fewer than 9 credit hours per se mester
may use the facilities by paying an annual activities fee. For inform at ion on the
annual fee, any activity program or service offered by Recreational Sports, please
call (757) 221-3310.

/?wrk.~
All motor vehicles, including motorcycles and motorbikes , parked on VIMS/SMS
property must be registered with Parking Services. Reg istration in cludes th e purchase of a College of William and Mary or VIMS-only parking decal or temporary
pass, which must be displayed on or in the vehicle. Ill ega lly parked or unregistered
veh icl es are subject to citation . The VIMS-only decal is valid only at the Wi ll iam &
Mary Hall lot when visiting the main campus in William sbu rg. Students with unresolved citations will not be allowed to register a vehicl e on campus until the debt
is resolved . Outstanding debt to Parking Services may result in an administrat ive
hold in Banner, which will limit registration for cla sses or to rece ive degrees. At
the end of the semester outstanding debt will be forwarded to the Bursar's office
and will be posted to student accounts. A full description of campu s motor vehicl e
regulations is contained in a brochure available from Parking Services or online at
www.wm.edu/parking . You may also contact Parking Services at telephone (757)
221-4764 or ema il parked @wm .edu.
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William J. Hargis, Jr. Library: The diverse co llections of the Hargis Library, located
in Waterme ns Hall, support the major programs of stud ies of the School of Marine
Science as well as the res ea rch and advisory se rvice programs of VIMS. These
spec ialized co ll ection s are a bl end of books, technical reports, online and print
base d j ournals as well as topographic maps and nautical charts . Many of the VIMS
sc ientific reports have been digitized and are ava il ab le for viewing by connecting
to th e library' s webs ite.

Current re se arch literature can be identified by using the major scientific research
databases such as th e Web of Science, Science Direct, ASFA, CSA Biological Sciences,
Enviro nm ental Scie nce s and Pollution Management, GeoRef, and Oceanic Abstracts.
These and ot her electronic resources are accessib le both on and off campus. Stu dents, faculty and staff can also connect to the broad array of over 200 databases
ava ilabl e via main campus connections and VIVA - the Virtual Library of Virginia,
as well as th e materia ls in the collections of the other William and Mary libraries. In
addition to t he College co ll ections , research materials from other in st ituti ons can
be acquired for your use vi a Hargi s Library's Interlibrary Loan Service .
Librari ans are abl e to provid e help in locating information, id entifying the best tools
for your re sea rch proj ect and clarifying how to access resource s. More information
on Hargi s Library can be viewed at web.vim s.e du/library.
Analytical Service Center (ASC): Th e ASC provid es water and sediment analyses to
st ud ent s, sc ienti sts and governmental age ncies . The ASC has researched, refined
and developed methodologi es for analyses in a wid e spectrum of environmental
matri ces . Th e quali ty of data is t he resu lt of thorough statistical controls, docu mentation, and training . ASC in strumentation is state-of-the-art, with computer
contro l in te rfaci ng, background co rrect ion and opt imi zation for sal in e sa mples.
Andrews Hall (AH): Thi s 71,000 squa re foot faci lity, which was comp leted in 2007,
ho uses programs in marin e eco logy and bi o logica l oceanography, geological and
phy sical ocea nog raphy, fi sheri es and aq uaculture. The fac ility includes class and
mee ting room s for th e acade mi c program, which can also be use d for distance
lea rning and vid eoco nfere ncin g
Chesapeake Bay Hall (CBH): Comp leted in 1997, this facility provides 60,000
squ are feet of resea rch facilitie s, includ in g lab s for advanced research in chemistry,
biogeoc hemi stry, toxicology, pat hobiology, microbiology, genetics, physiology,
pl ankton eco logy, nutrient cycling and parasitology.
Eastern Shore Field Laboratory (ESL): The VIMS ESL fac ili ty, on Virginia's Eastern
Shore , offe rs access to coastal lagoo ns, sa lt marshes, barrier islands and coastal
waters. Located in Wac hapreagu e, about 2 hours from Glouc es ter Point, this facility supp ort s resea rch on a wid e variety of coasta l issues with specia l emphasis on
bivalve aqu ac ulture. Th e ESL hou ses a hatchery, nurse ry, seawater flume, nearby
bivalve grow-out sites and has a well -equipped laboratory, sma ll boat faci lity , and
do rmito ry.
Field Operations: Fi eld Operations provides a broad rang e of skilled, technical
se rvices in addition to maintaining and operating the vessel fl eet. They assist in
design in g fi eld programs, operat in g vesse ls, and conduct in g field work either loca lly or away. Staff members also design , fabr icate, and repair comp lex electronic
and mec hani ca l in st rum ents. Fie ld Operation s supports the diving program, which
co mpli es with AAUS sta nd ard s. In add ition to the 65-ft R/V Bay Eagle, the 29 -ft
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R/V Fish Hawk, and the 29-ft R/V Ellis Olsson, a sizeable fl eet of small er boats can
be hauled by trail ers. On request, Fi eld Operations personnel provide t raining to
qualify students to operate boats.
Information Technology and Network Services (ITNS): ITNS provides technical
support for Information Technology re so urces used on campus. Supported desktop
and laptop systems are primarily Windows and Mac intosh. ITNS maintains a campuswide backbone network, which has high -speed lin ks to the In ternet and NLR, the
National Research Network, via Network Virginia. ITNS provid es a wide variety of IT
serv ices such as file , print, E-mail , web, database, data sto rag e, high performance
computing, and video conferencing . Students have access to up-to-date hardware
and software in computing labs, the library and via mobi le laptop systems that
can be used in any classroom. ITNS staff ass ist students in configuring and using
personally owned computer system s that meet or excee d minimum requirements.
Nunnally Hall: Comp leted in 1992 , Nunnally Hall hous es modern laboratories,
di sse ction facilities for large vertebrates, and an extensive co ll ection of fishes
that includes approx im ate ly 128,000 specim ens represent ing approx im ate ly 245
fa mil ies of marine and freshwater fi shes .
Seawater Research Laboratory (SRL): Thi s 47,000 squ are foot faci lity all ows sc ienti sts from VIMS and oth er in st it ut ion s to conduct resea rch on livin g marin e and
estuarine organisms under control led conditions, allowing for great diversity with
res pect to the type (s) of organ isms wh ich may be studi ed and the conditions of
ex po sure . The SRL consi sts of six primary contained wet lab areas, inc luding so me
that are highly specialized to allow the safe containment and treatment of aquatic
pathogen s and to xins. Special care is taken to protect the laboratory personne l
who work within these areas . State-of-the-art filtrat ion and effluent treatment technologies are utilized to protect the receiving wate rs of the York River estuary from
ex posure to the se compounds as well.
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http://www.vims.edu/research/departments/bio/

Th e Department of Biological Sciences, housed prim ari ly in Chesapeake Bay and
Andrews Hall s, is well equipped with state-of-the-art equ ipm ent for conducting field
and laborato ry research . Major fac iliti es in clud e severa l li ght-, temperature - and
humidity-co ntrolled environm ental chamb ers , a gree nhou se with running seawater
and temperature controlled t ank s for aquatic macrophyte photosynthesis -related
studies and plant restoration work , an expans ive wet laboratory faci li ty, and a
larg e array of flow-through seawater mesocos m tanks. Laboratory in strumentation
includ es: gas chromatograp h fitted with various detectors, high performance liquid
chromatograph, in frared gas ana lyzer, elementa l ana lyzer, scint ill ation counter,
auto-analyze r for nutri ent analyses, computer-ass isted im age analysis hardware and
software, biosafety hoods, fluorom eters, spectrophotometers, various microscopes
inclu ding access to electro n micro scope facilities, a Cou lter Altra flow cytometer, a
FLOWCAM imag ing cytometer, Total Organic Carbon and Tota l Nitrog en ana lyz er,
Elzon e particl e co unter/s ize r, and mi croe lectrod e microprofi ler.
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Th e departm ent maintains an exce ll ent asso rtm ent of fi eld sampling gear. Bottom
sa mpl ers in clud e an asso rtm ent of box co rers, grab samplers, and pi ston -typ e
co rers. Sed im ent-profil e and surface ca meras as well as a bottom sled with profilin g plow, v id eo , and stil l photography capa biliti es allow rapid bottom mapping .
A var iety of net s are ava il ab le for pl ankton sa mpling. A Fetch -class Autonomous
Und erwater Ve hi cle (eq uipped with CTD, 600 kHz sid escan so nar, und erwater video,
flu orom eter/turbidity se nso r, and fa st res ponse di sso lved oxygen sensor), a vertical
profil er and towed se nso r package s in cluding a towed undulating vehicle along w ith
a variety of data so ndes, flu oromete rs and di sso lved oxyge n se nsors al low con tinuo us, und er-way and fix ed station monitoring of water quality. Th e departm ent
also has acces s to state-of -the-a rt fac iliti es for mol ecul ar genetic analyses, includ in g auto mated DNA seq uencers and environmental chemistry laboratory fac il ities.
Th e Depart ment of Biolog ica l Sc iences maintain s clo se contacts and shares in stru mentat ion w ith t he other departm ents at VIMS. Also ava ilabl e are computer faci liti es
w it h support of both Windows and Mac in tosh platfo rm s ranging from in -lab laptop
units, to work stat ion s supportin g LANs, to an in st itute-wid e netwo rk.
Th e prese nt faci li ti es and equipm ent ava il abl e in th e depa rtm ent are des cribed in
more deta il on the departm ent webs ite.

http://www.vims.edu/research/departments/eaah/
Labo rato ri es of the Depart m ent of Environm ental and Aquat ic An im al Hea lth are
located in Che sa pe ake Bay Hall and And rews Hall. The labo ratori es in Chesapeake
Bay Hall are equipp ed w it h st ate-of -t he-a rt in st rum entation for studi es on environmental chemi st ry , toxico logy, immun ology, electron microscopy, pathobiology ,
and microbiol ogy.
Ana lyt ica l in strumentat ion is ava il ab le to id entify and quantify a wide rang e of
o rg ani c and in orga ni c co ntaminants in wate r, se dim ent and biota. Thi s all ows
facu lty and stud ents to deve lop new analytical methodologi es, detect emerging
co nt am in ants and track po llu tant s in th e enviro nm ent at trace levels. For exa mple ,
an ato mi c abso rpt ion spectrop hotometer is avail ab le for meas uring heavy metals at
low ambi ent co nce ntrat ions. Gas chro m atog rap hs, high performance liq uid chrom atograp hs, mass spectrometers an d enh anced so lvent ext ractors are maintained
for t he dete rmin at ion of orga ni c pollutants.
Ge netic an d mol ecu lar analyses of pathogenic org ani sm s are performed using
DNA se qu encers, PCR t hermal cyc lers, a rea l-t im e PCR sys t em and assoc iated elect rop horet ic and im ag in g eq ui pment. State-of-the-a rt electro n micro sco pes all ow
ide ntifi cat ion of microorgani sm s (e.g., harmful alg ae) and ultrast ructural analysis
of d isease d org ani sm s, suppl ementin g traditional li ght micros co py .
In st rum entat ion is ava il abl e for sop hi st icated research o n enzym e syste m s that
play a ro le in detox ifi cat ion of chemicals and lipi ds that are involved in acc umulation of hydrophobi c chem ica ls and in res istanc e to so m e disease organisms. Th e
immuno logy labo rato ry has t he capabi li ty to produce monoclo nal antibodi es for a
va ri ety of anti ge ns.
A 43,000 squ are foot Seawate r Re search Labo ratory (SR L) prov id es opportun ities
fo r tox ica nt and pathog en cha ll enge studies and in clud es a Leve l 3 biosafety fac il -
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ity. The facility has flowing seawater, several configurations for aquaria, heated
and chilled lines for temperature control and separate laboratories for quarantines .
The present facilit ies and equipment available in the department are described in
more detail on the department website.
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http://www.vims.edu/research/departments/fisheries/

The Department of Fisheries Science, housed in Nunnally Hall, Chesapeake Bay
Hall and Andrews Hall, comprises severa l programs, each with a fully equipped
laboratory, a variety of collection and sampling equipment, and extensive computer facilities.
The Fisheries Science Laboratory has a dedicated age and growth laboratory
equ ipped with multiple high quality optical microscopes linked to an image analysis
system. The facility supports rapid analysis of hard structures for age determination
and automated morphometric measurements. Also available are otolith sectioning
and grinding equ ipment, hydraulic scale presses, and digital scale projectors. The
fish -processing laboratory is a large, multi -user facility designed for the work-up of
fie ld samp les and storage of field equipment. The lab is equipped with automated
fish measuring boards and electronic balances that are linked to the departmental
computer network.
The Marine Conservation Biology and Crustacean Ecology Programs maintain several
mesocosm tanks suitable for a range of small (crabs) to large (sea turtles) marine
species, as well as a Remotely Operated Underwater vehicle equipped with color
video, B&W high -resolution camera, integrated navigation and GPS, laser scaling,
side-scan sonar and l 50-m depth capability. The Program s also maintain various
types of benthic and epibenthic sample gears suitable for small and large research
vessels .
The Molluscan Ecology Program's laboratory is well equ ipped for physiological and
eco logical studies with a UV-VIS spectrophotometer, ce ntrifuges , a fluorescence
microscope, compound and dissecting microscopes, and an image analysis system.
The Fisheries Genetics Program maintains a large laboratory that is fully equipped
to undertake a variety of genetic analyses. Major equipment includ es automated
DNA sequencers, a bank of thermal cyclers, refrigerated centrifuges, ultracentri fuges, a vacuum concentrator, a digital imaging system, several ultra cold freezers
and a walk-in cold room.
The Fisheries Ecosystem Modeling and Assessment Program maintains a laboratory with a full complement of the equipment needed for finfish diet and analysis
and age determination, including several compound and diss ecting microscopes,
balances, low-speed isomet saws, and hot plates
Nunnally Hall contains a collection of fishes with approximately 128,000 specimens
representing 245 families . This research and teaching collection incorporates
extensive holdings from Chesapeake Bay, the Middle Atl antic Bight, Appalachian
freshwater habitats, and an internationally recognized collection of deep-sea fishes .
Associated with the collection are laboratories equipped with high -resolution mi croscopic imaging and digital x-ray systems.
Two wet lab facilities are available to department faculty and students. The general wet lab contains a flow-through system with several wet tables and tanks. In

77

addition, a special greenhouse/wet lab houses the large sea turtle holding tanks,
which are su pplied with re -c irculated filtered seawater. Adjacent to the sea turtle
greenhouse is a 7,560-gall on tank used for research.
Physio logy laboratories are availab le on the VIMS main campus and at the Eastern
Shore Laboratory containing equipment for measuring metabolic rates, as well
as conducting a broad range of advanced procedures relevant to environmental
physio logy, in cluding card io-resp iratory physiology and sensory biology.
Month ly surveys of juvenile fi shes and crabs are conducted throughout the Bay
and on three major rivers. Plankton studies, larva l fish research, and reproductive
studies of recreatio nal fi shes are conducted in the Bay as well as offs hore .
The present facilities and equipment available in the department are described in
more detai l on the departmental website .
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http://www.vims.edu/research/departments/physical/

Th e Depa rtment of Physical Sc iences, housed primarily in Andrews Hall , mai ntain s
state-of-th e-a rt equipment for conduct in g high-quality field and laboratory research.
Major field equipment include s: Laser In-Situ Scatterin g and Transmissiometry
(LISST); sea-bed hydraulic flum e; and bottom boundary layer instrumental tetrapod
systems for meas uring bed stress , wave and currents, sediment resuspension,
and bed -level changes. A variety of instrumentation incl uding tide gauges, current
meters, conductivity- temperature-depth (CTD) profilers, fluorometers, dissolved
oxygen (DO) meters, fathometers, dual -frequency sid e-scan sonars, variable
frequency seismic profiling systems, directiona l wave gauges, turbidity sensors,
acoust ic Doppl er current profilers (ADCP), and Kasten and bo x corers are ava il ab le
for fie ld studies. The department maintains microwave and GPS navigation systems
for accu rate position ing of research vesse ls.
The department hous es exte nsive laboratory in st rum entatio n, in cluding : an isotope
ratio mass spectrometer coup led to an elementa l analyzer; an elementa l analyzer;
UV/Vis spectrop hotom eter; gas chromatographs with flame ionization and electron capture detectors; quadrupole mass spectrometers; EDS system with full SEM
im ag ing capabi li ties ; nitrogen adsorpt ion surface area and porosity analyzer; high
performance liq uid chromatograph with UV abso rb ance and liquid scintillat ion
detectors ; an annular flum e; five intrinsic germanium gamma spectrometers; eight
channe l alp ha spectroscopy syste m; d igital X-ray rad iography unit; Cou lter multisizer
automatic partic le analyzer; rapid sedi ment analyzer. Computer faci liti es includ e
laptop un its for f ield use, work stations, a -40 node clu ster located on VIMS' cam pu s,
and access to the Co ll ege of William & Mary's SC I-C LONE superco mpu ter clu ste r.
Th e prese nt faci li t ies and eq uipment avai lab le in the department are described in
more detail on the department webs ite.
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